) 



) 
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What is claimed is : 

A compound of formula (I) : 




wherein : 
q is an integer from 1 to 4; 
n is an integer from 0 to 2; 

R 1 and R 2 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl-, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 
NR 9 R 10 , N + R 9 R 10 R w A -^ sr9/ sW o a -. p+ R 9 R 10 R ll A -^ 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , C N, halogen, oxo, and . 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by 0, NR 9 , 
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N + R 9 R 10 A-, S, SO, S0 2 , S + rV, P + R 9 R 10 A\ or phenylene, 

wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, and alkylammoniumalkyl ; or 
1 2 

R and R taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl ; 

R and R are independently selected from the : 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S0 2 R 9 , and S03R 9 , wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =N0R 1:L , =s, =NNR 11 R 12 , 
=NR 9 , or =CR 11 R 12 / 

wherein R 11 and R 12 are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl , alkynylalkyl, 
heterocycle, carboxyalkyl , carboalkoxyalkyl , 
cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 
wherein R 9 and R 10 are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH 2 , and SH, or 
11 12 

R " and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 
5 6 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, quaternary heterocycle, OR 30 , 
SR 9 , S(0)R 9 , S0 2 R 9 , and S0 3 R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
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heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, het erocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 
OM, S0 2 OM, S0 2 NR 13 R 14 , C (O) NR 13 R 14 , C(0)OM, COR 13 , 
P(0)R 13 R 14 , P + R 13 R 14 R 15 A-, P(OR 13 )OR 14 , S^W, and 
N + R 9 R 11 R 12 A", 
wherein : 

A is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, . aryl, ' 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A", and P(0) (OR 7 )OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 
NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 
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arylalkyl, cycloalkyl, heterocycle, heteroaryl, 
quaternary heterocycle, quaternary heteroaryl, and 
quaternary heteroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 
carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S02, 

S + R 9 A', PR 9 , P + R 9 R 10 A-, P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group . consisting 
of sulfoalkyl, quaternary heterocycle, quaternary 
heteroaryl, OR 9 , NR 9 R 10 , N+rWV, SR 9 , S(0)R 9 , 
S0 2 R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO2OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rWV, S + R 9 R 10 A-, and 
C(0)OM, 

wherein R 16 and R 17 are independently selected 

from the substituents constituting R 9 and M; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl , and arylalkyl; and 
7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , S(0) 2 R 13 , 
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S0 3 R 13 , S + R 13 R 14 A-, NR 13 OR 14 / nr 13 nr 14 r 15 / ^ C 0 2 R 13 , 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 
NR14C(0)R13, C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , aW W. pWW, amino acid, 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
NWlRl2A '' SR 9 , S(0)R 9 , S0 2 R 9 , S03R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S0 2 0M, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

p + R 9 R ll 1 2 - C + D 9 D 10 - 

R A , S R R A , or C(0)0M, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N+rVW, SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO (OR 1 6 ) OR 17 , and C(0)0M, 

wherein in R*, one or more carbons are optionally 
replaced by 0, NR 13 , N + R 13 R 14 A -, s, SO, S0 2 , sW, 
PR 13 , P(0)R 13 , P + R 13 R 14 A _, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
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carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A , 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
5 groups selected from the group consisting of alkyl, 

alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 

oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 
10 S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 

P + R 13 R 14 R 15 A~, P(0R 13 )OR 14 , S + R 13 R 14 A", and 
N + R 9 R 11 R 12 A" / 



provided that both R 5 and R 6 cannot be hydrogen or 



SH; 



15 provided that when R 5 or R 6 is phenyl, only one of 

R 1 or R 2 is H; 

provided that when q = 1 and R x is styryl, 

anilido, or anilinocarbonyl , only one of R 5 or R 6 is 
alkyl; or 

20 a pharmaceutical^ acceptable salt, solvate, or 

prodrug thereof. 



A compound of claim 1, wherein R 5 and R 6 are 
independently selected from the group consisting of H, 
aryl, heterocycle, quaternary heterocycle, and 
quaternary heteroaryl, 

wherein said aryl, heteroaryl, quaternary 
heterocycle, and quaternary heteroaryl can be 
substituted with one or more substituent groups 
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independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl,. halogen, 
oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 , C(0)NR 13 R. 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 
P + R 13 R 14 R 13 A", P(OR 13 )OR 14 , S + R 13 R 14 A~, and 

n+rW^-, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A", S, SO, S0 2 , S + R 7 A", PR 7 , P(0)R 7 , 

+ 78 — 
P R R A , or phenylene, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R ? , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, - 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P + R 7 R 8 a", 
and P(O) (OR 7 ) OR 8 . 

A compound of claim 2, wherein R 5 or R 6 has 
the formula 

-Ar-(Ry) t 



wherein : 



SRL 6071 
(C-3021/2) 



531 



t is an integer from 0 to 5; 

Ar is selected from the group consisting of 
phenyl, thiophenyl, pyridyl, piperazinyl, piperonyl, 
pyrrolyl, naphthyl, furanyl, anthracenyl, quinolinyl, 
isoquinolinyl, quinoxa-linyl, imidazolyl, pyrazolyl, 
oxazolyl, isoxazolyl, pyrimidinyl, thiazolyl, 
triazolyl, isothiazolyl , indolyl, benzoimidazolyl, 
benzoxazolyl, benzothiazolyl, and benzoisothiazolyl ; 
and 

one or more R y are independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 

P(0)R 13 R 14 , P + R 13 R 14 R 15 A -, P(OR 13 )OR 14 , S + R 13 R 14 a", and 
N^R^R^A", 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

C0NR 7 R 8 , N + R 7 R 8 R 9 A", alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P + R 7 R 8 a", 
and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 
NR 7 , N + R 7 R 8 A", S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 



) 
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+ 78 — 
P R R A , or phenylene. 



A compound of claim 3, wherein R 5 or R 6 has 
the formula (II) 




(ID 



10 



V^S^ A compound of claim 4, wherein n is 1 or 2. 

..X 

A compound of claim 5, wherein one of R 7 or 

g 

R is H and the other of R 7 or R 8 is alkyl. 



15 



^ A compound of claim 5, wherein both R 7 and R 8 



are H. 



JkT A compound of claim 7, wherein R 1 and R 2 are 
independently selected from the group consisting of H 
and alkyl. 



20 



J^r* A compound of claim 8, wherein said alkyl is 
a Ci-Cio alkyl. 



25 



A compound of claim 8, wherein R 1 and R 2 are 
both alkyl. 

J.J>s:~ A compound of claim 10, wherein said alkyl is 
a C1-C10 alkyl. 



SRL 6071 

(C-3021/2) 533 



j>2^ A compound of claim 11, wherein said alkyl is 
a C 2 -C 7 alkyl. 

compound of claim 12, wherein said alkyl is 
a C 2 -C, alkyl. 

^>4C A compound of claim 13, wherein said alkyl is 
independently selected from the group consisting of 
ethyl, n-propyl, n-butyl, and isobutyl. 

compound of claim 8, wherein R l and R 2 are 
each n-butyl. 

\^<&r A compound of claim 8, wherein one of R 1 and 
R is ethyl and the other of R 1 and R 2 is n-butyl. 

-17,. A compound of claim 15, wherein q is 1, 2, or 
3. ' ' 



^Jfiri A compound of claim 16, wherein q is 1, 2, or 

3. 

^£®< A compound of claim 17, wherein q is 1 or 2 . 



^2#r" A compound of claim 19, wherein q is 1 . 

J^C. A compound of claim 18, wherein q is 1 or 2 . 

"^2r" A compound of claim 21, wherein q is 1. 

A compound of claim 19, wherein R 3 and R 4 are 
independently selected from the group consisting of H 
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and OR 9 . 



A compound of claim 21, wherein R 3 and R 4 are 
independently selected from the group consisting of H 



and OR 9 . 



>&3_ A compound of claim 23, wherein R 9 is H. 
A compound of claim 24, wherein R 9 is H. 



A compound of claim 25, wherein one o 



r more 



R are in the 7-, 8-, or 9-position of the benzo ring 
of formula (I) . 



- 28 - A compound of claim 2 6, wherein said R x is in 
the 7-, 8-, or 9- position of the benzo ring of formula 
(I) . 

_39< A compound of claim 27, wherein said R x are 
in the 7- and 9- positions of the benzo ring of formula 
(I) . 



J>Q=r A compound of claim 28, wherein said R K is in 
the 7-position of the benzo ring of formula (I) . 

3^ A compound of claim 29, wherein said one or 
more R x are independently selected from the group 
consisting of alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, polyether, halogen, OR 13 , NR 13 R 14 , 
NR^NR^R 1 *, N + R 9 R H R 12 A - f S R 13 , S + R 13 R 14 , C0 2 R 13 , 
NR 14 C(0)R 13 , and NR 14 C(0)R 13 / 
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wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 
substituted with OR 9 , NR 9 r 10 , n + R 9 r 11 r 12 a", SR 9 , 
S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 1 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 1 1 R^ A ~ f s+rW 
or C(0)OM, and 

wherein in R*, one or more carbons are optionally 

replaced by O, NR 13 , N + R 13 R 14 A~, S, SO, S0 2 , S + R 13 A-, 

PR 13 , P(0)R 13 , p + r 13 r 14 a-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 

A compound of claim 30, wherein said R x is 
selected from the group consisting of alkyl, aryl, 
cycloalkyl, heterocycle, polyalkyl, acyloxy, polyether, 
halogen, OR 13 , NR 13 R 14 , NR 13 NR 14 R 15 , N + R 9 R 11 R 12 a", 
SR 13 , S + R 13 R 14 , C0 2 R 13 , NR 14 C(0)R 13 , and NR 14 C (0) R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 
substituted with OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A _ , SR 9 , 
S(0)R 9 , so 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 ) 0 R 17 , pVr^R^a", S+rW' 
or C(0)OM, and 

wherein in R*, one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A -, S, SO, S0 2 , S + R 13 A-, 



i i • k ) 

SRL 6071 

(C-3021/2) 536 



PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino aci 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A- 

S, SO, S02, S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 



>^3T" A compound of claim 31, wherein said one o 
more Rx are independently selected from the group 

consisting of polyether, OR 13 , NR 13 R 14 , and 



n+rWV, 



A compound of the claim 32, wherein said R x 
is selected from the group consisting of polyether, 
OR 13 , NR 13 R 14 , and N + R 9 R 11 Rl2 A - > 

A compound of claim 33, wherein said one or 
more Rx are independently selected from the group 
consisting of OR 13 and NR 13 R 14 . 

X^. A compound of claim 34, wherein said R x is 
independently selected from the group consisting of 
OR 13 and NR 13 R 14 . 

A compound of claim' 35, wherein R 13 and R 14 
each methyl. 

.^T A compound of the claim 36, wherein R 13 and 

14 

R each methyl. 
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A compound of claim 31, wherein one or more 

R y are independently in the 3- or the 4-position of th 
phenyl ring of formula (II). 

A compound of claim 32, wherein one or more 

R y are independently in the 3- or the 4- position of 
the phenyl ring of formula (II) . 

^N^T A compound of claim 39, wherein t is 1 or 2. 



A compound of claim 40, wherein t is 1 or 2. 

J&7~ A compound of claim 41, wherein said one or 
more R y are independently selected from the group 
consisting of alkyl, polyether, fluoride, chloride, 
bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , and OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N + R 9 r 11 r 12 A ", and quaternary 
heteroaryl. 

^4^7 A compound of claim 42, wherein said R y is 
independently selected from the group consisting of 
alkyl, polyether, fluoride, chloride, bromide, iodide, 
NR 13 R 14 , NR 14 C(0)R 13 , and OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N + R 9 R 11 R 12 A ", and quaternary 
heteroaryl . 



^>5c^ A compound of claim 43, wherein said one or 
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more R y are independently selected from the group 

consisting of alkyl, polyether, fluoride, NR 13 R 14 , 
NR 14 C(0)R 13 , and OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N + R 9 R 11 r 12 a~, and quaternary 
heteroaryl . 

A compound of claim 44 wherein said R y is 
independently selected from the group consisting of 

alkyl, polyether, fluoride, NR 13 R 14 , NR 14 C (O) R 13 , and 
OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N + R 9 R 1:L R 12 A-, and quaternary 
heteroaryl. 

^J^T A compound of claim 45, wherein said R 13 and 
R 14 are alkyl, 

wherein alkyl can be further substituted with 
S0 3 R 9 , N + R R 13 -R 12 A , and quaternary heteroaryl. 

-^TT~ A compound of claim 4 6, wherein said R 9 and 
R 10 are alkyl, 

wherein alkyl can be further substituted with 
S0 3 R 9 , N + R 9 R 11 R 12 a , and quaternary heteroaryl. 

A compound of claim 47, wherein n is 2. 

j&T "A compound of claim 48, wherein n is 2. 

A compound of claim 4 9, wherein said OH group 
is in a syn relationship to said structure of formula 
(II) . 
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32^- A compound of claim 50, wherein said OH group 
is in a syn relationship to said structure of formula 
(II) . 




A compound of claim 51, having the formula: 




[A-] 



10 



J^5^. A compound of claim 51, having the formul 



a : 




[A"] 

+ 

N(CH 2 CH 3 ) 3 
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A compound of claim 51, having the formula: 



O 



5 




SRL 6071 
(C-3021/2) 



541 




i ) 



SRL 6071 

(C-3021/2) 542 




A compound of claim 52, having the formula 



O 




o 



A compound of claim 52, having the formula 



1 ) 



. ) 
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A compound of claim 52, having the formula 




J£2'l A compound of claim 52, having the formula 



10 




A compound of claim 31 , wherein n is 1. 
A compound of claim 63, wherein R y is H. 
A compound of claim 64 , having the formula 



} 
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A compound of claim 4, wherein R 1 and R 2 are 
independently selected from the group consisting of H 
and alkyl. 

^>7<. A compound of claim 66, wherein said alkyl is 
Ci-Cio alkyl. 



10 



A compound of claim 67, wherein said alkyl is 
C 2 -C 7 alkyl. 



15 



20 



A compound of claim 68, wherein said alkyl is 
C 2 -C 4 alkyl. 

J^®^ A compound of claim 69, wherein R 1 and R 2 are 
independently selected from the group consisting of 
ethyl, n-propyl, n-butyl, and isobutyl. 

compound of claim 4, wherein R 3 and R 4 are 
independently selected from the group consisting of H 
and OR 9 . 

J^T A compound of claim 71, wherein R 9 is H. 
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3<3\ A compound of claim 4, wherein n is 2. 

A compound of claim 3, wherein R 3 and R 4 are 
independently selected from the group consisting of H 
and OR 9 . 




10 7 6. A compound of claim 3, wherein one c(f R 

/ R^,2s H. 

^ — 

^3^r" A compound of claim 7 6, wherein both R 7 and R 8 
are. H. 

15 

' A compound of claim 3, wherein said one or 

more R x are independently selected from the group 
consisting of alkyl, aryl, cycloalkyl, heterocycle, 

polyalkyl, acyloxy, polyether, halogen, OR 13 , NR 13 R 14 , 

20 NR 13 NR 14 R 15 , N + R 9 R 11 R 12 A", SR 13 , S + R 13 R 14 , C02R 13 , 

- — ■» • ** 

NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 

substituted with OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A~, SR 9 , 

25 S(0)R 9 , S02R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 1 1 R 12 A - , S + R 9 R 10 A _ , 
or C(0)0M, and 

wherein in R x , one or more carbons are optionally 
replaced by 0, NR 13 , N + R 13 R 14 A-, S, SO, SO2, S + R 13 A-, 
30 PR 13 , P(0)R 13 , P + R 13 R 14 A _ , phenylene, amino acid, 
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peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

q +910— 

5 carbons are optionally- replaced by O, NR , N R R A , 

S, SO, S02, S + R 9 A~, PR 9 , P + R 9 R 10 A~, or P(0)R 9 . 

A compound of claim 78, wherein said one or 
more R x are independently selected from the group 

10 consisting of polyether, OR 13 , NR 13 R 14 , and 

N + R 9 R 11 R 12 A~. 



A compound of claim 79, wherein said one or 
more R* are independently selected from the group 
15 consisting of OR 13 and NR 13 R 14 . 

3Jr- A compound of claim 80, wherein R 13 and R 14 
are each methyl . 

20 A compound of claim 3, wherein one or more R y 

are independently in the 3- or the 4-position of the 
phenyl ring of formula (II) . 

Jh$C A 'compound of claim 82, wherein one or more 
25 R y is selected from the group consisting of alkyl, 

polyether, fluoride, chloride, bromide, iodide, NR 9 R 10 , 
and NC(0)R 9 , 

wherein alkyl and polyether can be substituted 



30 



with SO3R 9 , N + R 9 R 11 R 12 A , and quaternary heteroaryl. 
jb^r^ A compound of claim 83, wherein R 9 and R 10 
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are alkyl. 

^>&^ A compound of claim 84, wherein one or more 

y 

R is selected from the group consisting of alkyl, 
polyether, fluoride, chloride, bromide, iodide, NR 9 R 10 
and NC(0)R 9 . 

A compound of claim 1, wherein said one or. 
more R x are independently selected from the group 
consisting of alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, polyether, halogen, OR 13 , NR 13 R 14 , 
NR 13 NR 14 R 15 , N + RW2 A -, SR 13 , S + R 13 R 14 , C0 2 R 13 , 
NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 
substituted with OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A~, SR 9 , 
S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PCHOR^OR 17 , P + R 9 R 11 R 12 A -, SWA", or 
C(0)OM, and 

wherein in R*, one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 r 14 a-, S, SO, S0 2 , S + R 13 A-, 

PR 13 , P(0)R 13 ; P + R 13 R 14 A -, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 a-, 

S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 

A compound of claim 1, wherein n is 1 or 2. 



1 



\ I. 1 



SRL 6071 

(C-3021/2) 54 8 



A compound of claim 87, wherein n is 2. 

^8^ A compound of claim 1, wherein R 1 and R 2 are 
independently selected from the group consisting of H 
and alkyl. 



A compound of claim 89, wherein said alkyl is 
Ci-Cio alkyl. 

A compound of claim 90, wherein said alkyl is 
C 2 -C 7 alkyl. 

A compound of claim 91, wherein said alkyl is 
C 2 -C« alkyl. 



are 



A compound of claim 92, wherein R 1 and R 2 
independently selected from the group consisting of 
ethyl, n-propyl, n-butyl, and isobutyl. 

A compound of claim 1, wherein R 3 and R 4 are 
independently selected from the group consisting of H 
and OR 9 . 

A compound of claim 94, wherein R 9 is H. 
A compound of claim 1, wherein one of R 7 or 



R 8 is H . 



A compound of claim 96, wherein both R 7 and R 8 

are H. 



^>8^ A compound of the formula (III) 
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q and r are independently integers from 0 to 4; 

d and e are independently integers from 0 to 2; 

t and u are independently integers from 0 to 4; 

R 1 , R 1A , R 2 , and R 2 * are independently selected from 
the group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl optionally are substituted with one or more 
substituent selected from the group consisting of OR 9 , 
NR 9 R 10 , NW°R"A-, SR 9 , S*R 9 A-. PWr^A", S(0)R 9 , 
S02R 9 , S0 3 R 9 , C02R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy/ alkoxyalkyl, polyalkyl, aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR 9 , 

N + R 9 R 10 A-, S, SO, S0 2 , S + R 9 A-, P + R 9 R 10 A -, or phenylene, 

wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, and arylalkyl; or 



) 
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R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene, or 

R 1A and R 2 * taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene; 

R 3 , R 3A , R\ and R 4A are independently selected from 
the group consisting of H, alkyl, alkenyl, 'alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

9 g 

SO2R , and SO3R , wherein R 9 and R 10 are as defined 
above; or 

R and R together form =0, =NOR 1:L , =S, =NNR 11 R 12 , 
=NR 9 , or =CR 1:L R 12 , or 

R 3A and R 4A together form -O, =NOR 1:L , =S, 

=NNR 11 R 12 , = N R 9 , or ^CB-^R 12 , 
<y*CK s - ^ y^r - 12 ) 

f':V wherein and R^ jl^axe independently selected 

15 from the group consisting of H, alkyl, alkenyl, 

alkynyl, aryl, arylalkyl, alkenylalkyl , alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 
cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 
20 ^ wherein R 9 and R 10 are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH© and SH, or 
11 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

wherein A~~ is a pharmaceutical^ acceptable anion 
and M is a pharmaceutical^ acceptable cation; 

r7 ' r7A /R 8 , and R 8A are independently selected 
from the group consisting of hydrogen and alkyl; and 

one or more R x and R** are independently selected 
from the group consisting of H, alkyl, alkenyl, 
30 alkynyl, polyalkyl, acyloxy, aryl, arylalkyl, halogen, 



25 
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haloalkyl, cycloalkyl, heterocycle, heterocycle, 
polyether, quaternary heterocycle, quaternary 

heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 / S(0) 2 R 13 , 

S0 3 R 13 , S + R 13 R 14 A-, NR 13 0R 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , 

CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 

NR 14 C(0)R 13 , C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , nW 1 ^ 2 ^, PW¥V, amino acid, 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 

N + R 9 R 13 -R 12 A-, SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , OXO, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S0 2 0M, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

15 P + R 9 R 11 R 12 A", S*R 9 R 10 A-, or C(0)OM, and 

1 8 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heterocycle, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heterocycle, alkyl quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituent selected from the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A", SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
25 . S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in R x and R"*, one or more carbons are 
optionally replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , 

S + R 13 A-, PR 13 , P(0)R13, P + R 13 R 14 A-, phenylene, amino 
acid, peptide, polypeptide, carbohydrate, polyether, or 



20 
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polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 

P + R 13 R 14 R15A-, P(OR 13 )OR 14 , S^R 13 R 14 A", and N + R 9 R 11 R 12 A", 
15 Rl9 is selected from the group consisting of alkane 

diyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether diyl, polyalkoxy diyl, carbohydrate, 
amino acid, and peptide, polypeptide, wherein alkane 
diyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether diyl, polyalkoxy diyl, carbohydrate, . 
amino acid, and peptide polypeptide, can optionally 

have one or more carbon replaced by O, NR 7 , N + R 7 R 8 , S, 
SO, SO 2 , S + R 7 R 8 , PR 7 , P + r 7 r 8 , phenylene, heterocycle, 
quatarnary heterocycle, quaternary heteroaryl, or aryl, 

25 wherein alkane diyl, alkene diyl, alkyne diyl, 

polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 
substituent groups independently selected from the 

30 group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 



20 



» ) 

SRL 6071 

(C-3021/2) 553 



I ) 



arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
P(0)R 13 R 14 , P + R 13 R 14 R15A-, P(OR 13 )OR 3 \ S*R 13 R 14 A-, and 
NVR 1 ^ 1 ^-; 

wherein one or more R y and R yA are independently 
selected from from the group consisting of H, alkyl, 
alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 

quaternary heterocycle, OR 9 , SR 9 , S(0)R 9 , S0 2 R 9 , and 
SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
and heterocycle can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 

P(0)R 13 R 14 , P + R 13 R 14 R15A-, P(OR 13 )OR 14 , S*R 13 R 14 A-, and ' 
N + R 9 R 11 R 12 A", 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P + R 7 R 8 a", 
and P(O) (OR 7 ) OR 8 , and 
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wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R% 
+ 78 

P R R A-, or phenylene. 

A compound of claim 98, wherein R 1 , R 1A , R 2 , 
and R 2A are independently selected from the group 
consisting of H and alkyl. 

compound of claim 99, wherein R 1 , R 1A , R 2 , 
and R 2 * are independently selected from the group 
consisting of H and C^-C^ alkyl. 

J^L". A compound of claim 100, wherein said alkyl 
is a C 2 -C 7 alkyl. 

,r02;: A compound of claim 101, wherein R 1 , R 1A , R 2 , 
and R 2A are independently C 2 -C„ alkyl. 

>0^< A compound of claim 102, wherein R 1 , R w , R 2 , 
and R 2A are independently selected from the group 
consisting of ethyl, n-propyl, n-butyl, and isobutyl. 

Jlfk4^ A compound of claim 98, wherein R 3 , R 3A , r\ 
and R 4A are independently selected from the group 
consisting of H and OR 9 . 

^fcr A compound of claim 104, wherein R 9 is H. 

JS£-scA compound of claim 98, wherein R 7 , R 7A , R 8 , 
and R 8A are H. ' 



compound of claim 98, wherein d and e are 
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independently 1 or 2 . 



Jlt8C^ A compound of claim 107, wherein d and e are 
both 2. 

5 

^©=C A compound of claim 98, wherein one or more 

X 

R and one or more R** are independently selected from 
the group consisting of alkyl, aryl, cycloalkyl, 
heterocycle, polyalkyl, acyloxy, polyether, halogen, 

10 OR 13 , NR 13 R 14 , NR 13 NR 14 R 15 , hWW, SR 13 , 

S + R 13 R 14 , C0 2 R 13 , NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 

substituted with OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A" , SR 9 , 

15 S(0)R 9 , S02R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R l:L R 12 A~ , S + R 9 R 10 A", or 
C(0)OM, and 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, S02, S + R 13 A-, 

20 PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 

peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

25 carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 

S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 

A compound of claim 98, wherein one or more 

R y and one or more R yA are independently selected from 
30 the group consisting of alkyl, polyether, fluoride, 
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chloride, bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , and 
OR 13 , 

wherein alkyl and polyether can be further 

substituted with SO3R 9 , N + R 9 R 11 R 12 a" / and quaternary 
heteroaryl. 

A compound of claim 98, wherein R 19 is 
selected from the group consisting of alkane diyl, 
polyalkane diyl, alkoxy diyl, and polyalkoxy diyl, 
wherein alkane diyl and polyalkane diyl can optionally 
have one or more carbon replaced by O, NR7, N+R7R8, S, 
SO, S02, S+R7R8, PR7, P+R7R8, or phenylene. 

-^CSf. A compound of claim 111, wherein R 19 is 
15 selected from the group consisting of alkoxy diyl and 

polyalkoxydiyl wherein one or more carbons are 

optionally replaced by O, NR 9 , N + R 9 R 10 , S, SO, SO2, 

+ 9 10 9 +9 10 

S R R , PR , P R R , phenylene, amino acid, peptide, 

polypeptide, carbohydrate, or polyalkyl. 

20 

Jia^r. A compound of claim 112, wherein R 1 , R 1 *, R 2 , 
and R^ are independently selected from the group 
consisting of H and alkyl. 

25 Ji^. A compound of claim 113, wherein R 3 , R 3A , R 4 , 

and R 4A are independently selected from the group 
consisting of H and OR 9 . 



30 



^£££rr A compound of claim 114, wherein R 9 is H. 

^itS^A compound of claim 115, wherein R 7 , R 7A , R 8 , 
and R 8A are each H. 
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^£&i*_^A compound of claim 116, wherein d and e are 
independently 1 or 2 . 

^5^8^ A compound of claim 117, wherein one or more 

R and one or more R** are independently selected from 
the group consisting of alkyl, aryl, cycloalkyl, 
heterocycle, polyalkyl, acyloxy, polyether, halogen, 
OR 13 , NR 13 R 14 , NR 13 NR 14 R 15 , N + rV V^" , SR 13 , 
S + R 13 R 14 , C0 2 R 13 , NR 14 C<0)R 13 , and NR 14 C (O) R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 

substituted with OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A", SR 9 , 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 1 ^R 12 A~ , S + R 9 R 10 A-, or 
C(0)OM, and 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , S + R 13 A-, 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 

S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 

^>&CLA compound of claim 118, wherein one or more 

R y and one or more R yA are independently selected from 
the group consisting of alkyl, polyether, fluoride, 

chloride, bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , and 
OR 13 , 
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wherein alkyl and polyether can be further 
:itute 
heteroaryl 



substituted with SO3R 9 , N + R 9 r 11 r 12 a , and quaternary 



^GCA compound of claim 119, having the formula; 



PEG 




PEG - 3400 molecular weight polyethylene glycol polymer chain 
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A compound of the formula (IV) 




5 wherein 



10 



15 



20 



q and r are independently integers from 0 to 3; 

d and e are independently integers from 0 to 2; 

t and u are independently integers from 0 to 5; 

R 1 , R 1 *, R 2 , and R 2 * are independently selected from 
the group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substituent selected from the group consisting of OR 9 , 



NR 9 R 10 , 



N + R 9 R 10 R W A", 
,9 



SR 9 , 



S + R 9 A-. P'rVr^A" 



S(0)R", 

S02R 9 , SO3R 9 , C02R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, polyalkyl, aryl, and cycloalkyl 



optionally have one or more carbons replaced by O, NR" 
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N + R 9 R 10 A-, S, SO, S0 2 , S + R 9 A-, P + R 9 R 10 A-, or phenylene, 
9 10 

wherein R , R , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, and arylalkyl; or 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene, or 

R 1 * and R 2 * taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene; 

R 3 , R 3A , R 4 , and R 4A are independently selected from 
the group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S02R 9 , and SO3R 9 , wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =NOR 1:L , =S, =NNR 11 R 12 , 
=NR 9 , or =CR 11 R 12 , or 

R 3A and R 4A together form =0, =NOR 1:L , =S, 
=NNR 11 R 12 , =NR 9 , or =CR 11 R 12 , 
11 12 

wherein R and R are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl , carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S02R 9 , SO3R 9 , C02R 9 , CN, halogen, oxo, and CONR 9 R 10 , 
9 10 

wherein R and R are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH2, and SH, or 
11 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

wherein A~ is a pharmaceutical^ acceptable anion 
and M is a pharmaceutically acceptable cation; 
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R , R , R , and R 8A are independently selected 
from the group consisting of hydrogen and alkyl; and 

one or more R x and R** are independently selected 
from the group consisting of H, alkyl, alkenyl, 
5 alkynyl, polyalkyl, acyloxy, aryl, arylalkyl, halogen, 

haloalkyl, cycloalkyl, heterocycle, heterocycle, 
polyether, quaternary heterocycle, quaternary 

heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S (O) R 13 , S(0) 2 R 13 , 

S0 3 R 13 , S + R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , 

10 CN, OM, SO2OM, S02NR 13 R 14 , NR"C(0)R 13 , C (O) NR 13 R 14 , 

NR 14 C(0)R 13 , C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , N+rWV", P^V 1 ^^-, amino acid, 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
15 polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 

polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 

N + R 9 R 11 R 12 A", SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 1? - ? 

20 P + R 9 R 11 R 12 A", S + R 9 R 10 A", or C(0)OM, and 

1 8 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heterocycle, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
25 heterocycle, heterocycle, alkyl quaternary heterocycle, 

and quaternary heteroaryl optionally are substituted 
with one or more substituent selected from the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 a", SR 9 , S(0)R 9 , 

S0 2 R 9 , S0 3 R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO3R 9 , 
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S020M, S02NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM / 

wherein in R* and R**, one or more carbons are 
optionally replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, SO2, 

S + R 13 A-, PR 13 , P(0)R13, P + R 13 R 14 A-, phenylene, amino 
acid, peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 

P + R 13 R 14 R 15 A", P(OR 13 )OR", S + R"r"A', and N + R 9 R 11 R 12 A _ ^ 

R 19 is selected from the group consisting of alkane 
diyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether diyl, polyalkoxy diyl, carbohydrate, 
amino acid, and peptide, polypeptide, wherein alkane 
diyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether diyl, polyalkoxy diyl, carbohydrate, 
amino acid, and peptide polypeptide, can optionally 
have one or more carbon replaced by O, NR 7 , N + R 7 R 8 , s, 
SO, SO 2 , S + R 7 R 8 , PR 7 , P + R 7 R 8 , phenylene, heterocycle, 
quatarnary heterocycle, quaternary heteroaryl, or aryl, 

wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl, alkoxy diyl, polyether diyl, 



) 
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polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
5 polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 

arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N02, C02R 13 , CN, 

OM, S020M, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 

P(0)R 13 R 14 , P + R 13 R 14 R15A- / P (OR 13 ) OR^^R^A', and j 
10 N + R 9 R n R 12 A-; ^^^r? * »W 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 
15 NR 7 R 8 , SR 7 , S(0)R 7 , S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 

• CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P + R 7 R 8 A~, 
and P(O) (OR 1 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl^ 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 
+ 78 

P R R A-, or phenylene. 

2^2=: A compound of claim 121, wherein R 1 , R 1 *, R 2 , 
and R 2 * are independently selected from the group 
consisting of H and alkyl. 

30 compound of claim 122, wherein R 1 , R 1 *, R 2 , 

and R 2 * are independently selected from the group 



20 



25 
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consisting of H and C x -C 10 alkyl. 

£2<. A compound of claim 123, wherein said alkyl 
is a C 2 -C, alkyl. 

5 

"JS^-v A compound of claim 124, wherein R 1 , R 1 *, R 2 , 
and R^ are independently C 2 -C 4 alkyl. 

>«CA compound of claim 125, wherein R 1 , R 1 *, R 2 , 
10 and R 2 ^ are independently selected from the group 

consisting of ethyl, n-propyl, n-butyl, and isobutyl. 

^X^h^ A compound of claim 125, wherein R 3 , R 3A , R\ 
and R 4A are independently selected from the group 
15 consisting of H and OR 9 . 

J£24B-r'A compound of claim 127, wherein R 9 is H. 

TpZSr A compound of claim 121, wherein R 7 , R 7A , R 8 , 
20 and R 8A are H. 

—±2&- &~-A compound of claim 121, wherein d and e are 
independently 1 or 2 - 

25 ^£3AszT'A compound of claim 130, wherein d and e are 

both 2. 

v 43^b^A compound of claim 121, wherein one or more 

R x and one or more R 3 ^ are independently selected from 
30 the group, consisting of alkyl, aryl, cycloalkyl, 

heterocycle, polyalkyl, acyloxy, polyether, halogen, 

OR 13 , NR 13 R 14 , NR 13 NR 14 R 15 , N + R 9 R 11 R 12 A", SR 13 , 

S + R 13 R 14 , C02R 13 , NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
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polyalkyl, acyloxy, and polyether, can be further 

substituted with OR 9 , NR 9 R 10 / N + R 9 R 11 R 12 A" f SR 9 , 

S(0)R 9 , S02R 9 / SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 11 R 12 A~, S*R 9 R io A~, or 
5 C(0)OM, and 

wherein in R x , one or more carbons are optionally 

replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, SO2, S + R 13 A-, 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
10 polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide , polypeptide, and carbohydrate, one or more 

9 + 9 10 

carbons are optionally replaced by O, NR , N R R A-, 
S, SO, SO2, S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 

^3>3^r A compound of claim 121, wherein one or more 

R y and one or more R yA are independently selected from 
the group consisting of alkyl, polyether, fluoride, 

chloride, bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , and - 
20 OR 13 , 

wherein alkyl and polyether can be further 

9 + 9 11 12 - 
substituted "with SO3R , N R R R A , and quaternary 

heteroaryl . 

25 ^ 34^ A ~ compound of claim 121, wherein R 19 is 

selected . from the group consisting of alkane diyl, 

polyalkane diyl, alkoxy diyl, and polyalkoxy diyl, 

wherein alkane diyl and polyalkane diyl can optionally 

have one or more carbon replaced by O, NR7, N+R7R8, S, 

30 SO, S02, S+R7R8, PR7, P+R7R8, or phenylene. 



15 
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compound of claim 134, wherein R 19 is 
selected from the group consisting of alkoxy diyl and 
polyalkoxydiyl wherein one or more carbons are 

optionally replaced by O, NR 9 , N + R 9 R 10 , s, SO, S02, 

«+ R 9 B 10 pp 9 D + D 9 D 10 , 

' " ' r R k , phenylene, amino acid, peptide, 

polypeptide, carbohydrate, or polyalkyl. 

ZX&GzT A compound of claim 135, wherein R 1 , r", r 2 , 
and R 2A are independently selected from the group 
consisting of H and alkyl. 

J^TT A compound of claim 136, wherein R 3 , R 3A , r\ 
and R 4A are independently selected from the group 
consisting of H and OR 9 . 

^Jt3€rr'A compound of claim 137, wherein R 9 is H. 

2>&3L- A compound of claim 138, wherein R 7 , R 7A , R 8 , 
and R 8A are each H. 

*3>A&Z A compound of claim 139, wherein d and e are 
independently 1 or 2 . 




PEG - 3400 molecular weight polyethylene glycol polymer chain 

3^CL A compound of formula (V) 



) 
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(V) 



wherein : 

q is an integer from 0 to 4; 
r is an integer from 0 to 3; 

d and e are independently integers from 0 to 2; 
t is an integer from 0 to 4 ; 
u is an integer from 0 to 5; 

R , R 1 *, R 2 , and R 2A are independently selected from 
the group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substituent selected from the group consisting of OR 9 , 
NR 9 R 10 , N + R 9 R 10 R" A -, SR 9 , S + R 9 A- . P^R^R^A", S (O) R 9 , 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, polyalkyl, aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR 9 , 
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• N R R A-, S, SO, S0 2 , SV A -, pWV, or phenylene/ 

fro IT 6 " Rl0 ' ^ ^ -^P-ciently selected 

from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acy i, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, and arylalkyl; or 

R and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene, or 

R and R taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkylidene; 

R / R / R«, and r« are independently selected from 
the group consisting of H, alkyl, alkenyl, alkynyl, 
acyloxy, aryl, heterocycle, OR 9 , N R 9 R 10 , S R 9 , S(0)R 9 , 

• S0 2 R 9 , and S0 3 R 9 , wherein R> and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =N0R 11 , = S , =NNR 11 R 1 2 
=NR 9 , or =CR 11 R 1 2 / or 

R 3A and R 4A together form =0, -NOR 11 , = S , 
=NNR 11 R 1 2 f =NR 9 f or =CR 1:L R 12 , 

fro. ^ ere±n inde P-dently selected 

from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 
cycloalkyl, cyanoalkyl, OR 9 , N r 9 r10, SR 9 f s {0) R 9, 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN , halogen, oxo, and CONR 9 ^, 
wherein R 9 and R^ are as def±ned ^ 
both r and R 4 cannot be OH, NH2, and SH, or 

R 11 and R 1 * together with the nitrogen or carbon 
atom to which they are attain ^ carbon 

«y are attached form a cyclic ring; 

and M Wh€rein K A " 13 a Pharmaceutically acceptable anion 
and M xs a pharmaceutical^ acceptable cation; 
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R 7 , R 7 \ R 8 , and R 8A are independently selected 
from the group consisting of hydrogen and alkyl; and 

one or more R* and r* are independently selected 
from the group consisting of H, alkyl, alkenyl 
alkynyl polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heterocycle, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR^r", sr 13 # S(0)r 13 / S(oj ' 2R 1 3/ 
S0 3 R 13 , S + r"r"a-. nr13 0 r«, NR 13 nr 14 r 15^ ^ 
CN, OM, S0 2 OM, S0 2 NR 13 "R 14 / NR 14 C (O) R 1 3 , CjO)NR^V< 
NR14C(0)R13, C(0)OM, COR 13 , OR 18 , C^^Nr"/ nr 1 

NR 18 OR 14 , N + R 9 rHr12 a - p+ R 9 R ll R 12r^ ~ 1 ~ 

a , f R R R A , ammo acid, ■Sec 6-<^^ 

peptide, polypeptide, and carbohydrate, P^" 2 * 5 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl 
Polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl/ 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , N rV° 
nWV2 a -, SR 9, S(0)r 9, SQ2r9/ so3r9 ^ oxo ^ co2r ^ 

CN, halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R 10 , PO<OR«)OR», 
P + R 9 R 11 Rl2 A - / s * rW# Qr C(Q)0M ^ 

wherein r" is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle 
heterocycle, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heterocycle, alkyl quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
w.th one or more substituent selected from the group 
consisting of OR 9 , N rV<>, N+rVW, sr ^ S(0)r9 ^ 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
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S020M, S0 2 NR 9 R 10 , PO (OR 16 , OR 17 , and C(0).OM, 

wherein in R* and R*\ one or more carbons are 

optionally replaced by O, NR 13 , N + R 13 R 14 A~, S, SO, S0 2 , 

S + R 13 A", PR 13 # p(0)R 13, pWV phenylene , am ^ no 

add, peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A -, 
S, SO, S0 2 , S + R 9 A-, P R 9, P + rV°A-, or p (0)R * ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , N R 13 r", sr 13^ S(0)r 1 3/ ^13 f 

NR 13 OR^, NRl 3 NR 14 R 15, ^ ^13 ^ ^ ^ 
S0 2 NR 13 R^, C(0)NR 13 Rl^ C(0)OM/ CQR 13 f p(0)R 13 R 14^ 

PVV^RISR., P(0R») 0 R", S*R"r" A -, and N+rVW, 

R 19 is selected from the group consisting of alkane 
dxyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
dxyl, polyether diyl, polyalkoxy diyl, carbohydrate, 
amxno acid, and peptide, polypeptide, wherein alkane 
dxyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
dxyl, polyether diyl, polyalkoxy diyl, carbohydrate, 
amxno acid, and peptide polypeptide, can optionally 
have one or more carbon replaced by O, NR 7 , N + R 7 R 8 , S , 
SO, SO 2 , S + rV, pr 7, p+R 7 R 8, phenylene/ heterocy J e / 
quatarnary heterocycle, quaternary heteroaryl, or aryl 

wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl, alkoxy diyl, polyether diyl, 
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polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 N R^ R 15^ ^ ^ 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
P(Q)R 13 R 14 , P + R 13 R 14 R1 5A -, P( 0 R»)OR", S + R"r" A -, and 

n + r 9 rHr12 a - ; 

wherein one or more R" and R yA are independently 
selected from from the group consisting of H, alkyl, 
alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 
quaternary heterocycle, OR 9 , SR 9 , S(0)R 9 , S0 2 R 9 , and 



SO3R 9 , 



wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
and heterocycle can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 0R 14 , NR 13 NR 1 4 r15, N02/ ^ 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
P(0)R 13 R 14 , P + R 13 r 14 r15 a - / p (0R » )0R « r s ^ R u A . f and „ 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 
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CONR r". *V R Va-, alkyl. alkenyl , alkynyl , 
cyclcalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 p + r 7 r 8 »- 
and P{0) (OR')OR e , and " ' ' 

wherein said alky!, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cyclcalkyl, and heterocycle 
can optionally have one or .ore carbons replaced by o 

NR . nV»V, S, SO, S0 2 , sV,-, PR 7 , p (0 ,R', 
+ 78 

P R R A-, or phenylene. 

A compound of claim 142, wherein R 1 , r* r* 
and R- are independently selected from the group ' 
consisting of H and alkyl. 

J*tTA compound of claim 143, wherein R\ r» r* 
and R are independently selected from the group ' 
consisting of H and Cl -C 10 alkyl. 

^Ta compound of claim 144, wherein said alkyl 
is a C 2 -C 7 alkyl. y 

compound of claim 145, wherein R 1 , r« r* 
and R are independently C 2 -C« alkyl. 

>^ A compound of claim 146, wherein R\ r», r* 
and R are independently selected from the group 
consisting of ethyl, n-propyl, n-butyl, and isobutyl. 

and R*^ A . C 7 P ° Und ° f Cla±m 142 ' WhSrein #*- #. 
and R are independently selected from the group 

consisting of H and OR 9 . 

J>*^A compound of claim 148, wherein R 9 is H . 
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"JSQc^A compound of claim 142, wherein R 7 , R 7A , R 8 , 
and R 8A are H. 

J5*r A compound of claim 142, wherein d and e are 
independently 1 or 2. 

JiM^A compound of claim 151, wherein d and e are 
both 2. 

^CST~A compound of claim 142, wherein one or more 
R x and one or more R** are independently selected from 
the group consisting of alkyl, aryl, cycloalkyl, 
heterocycle, polyalkyl, acyloxy, polyether, halogen, 
OR 13 , NR 13 R 14 , NR 13 NR 14 R 15 , N^W^", SR 13 , 
S + R 13 R 14 , C0 2 R 13 , NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 
substituted with OR 9 , NR 9 R 10 , N + R 9 R 1:L r 12 a-, SR 9 , 
S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW 2 ^ sW o A - Qr 
C(0)OM, and 

wherein in R*, one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 a-, S, SO, S0 2 , S + R 13 A-, 

PR 13 , P(0)R», P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R*. 
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^JS^-A compound of claim 142, wherein one or more 
R y and one or more R yA are independently selected from 
the group consisting of alkyl, polyether, fluoride, 

chloride, bromide, iodide, NR 13 R 14 / NR 14 C(0)R 13 , and 
OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N+rWV, and quaternary 
heteroaryl. 

jJ^^A compound of claim 142, wherein R 19 is 
selected from the group consisting of alkane diyl, 
polyalkane diyl, alkoxy diyl, and polyalkoxy diyl,' 
wherein alkane diyl and polyalkane diyl can optionally 
have one or more carbon replaced by O, NR7, N+R7R8, S, 
SO, S02, S+R7R8, PR7, P+R7R8, or phenylene . 

_Jfc5^— A compound of claim 155, wherein R 19 is 
selected from the group consisting of alkoxy diyl and 
polyalkoxydiyl wherein one or more carbons are 
optionally replaced by O, NR 9 , N + R 9 R 10 , S, SO, S0 2 , 

S + R 9 R 10 PR 9 o+ D 9 o 10 

, PR , P R R , phenylene, amino acid, peptide, 

polypeptide, carbohydrate, or polyalkyl. 

J?537 A compound of claim 156, wherein R 1 , R 1 *, r 2 , 
and R 2 * are independently selected from the group 
consisting of H and alkyl. 

•i&SZ A compound of claim 157, wherein R 3 , R 3 *, r<, 
and R 4A are independently selected from the group 
consisting of H and OR 9 . 



-£5*9^ A compound of claim 158, wherein R 9 is H. 
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^60-rA compound of claim 159, wherein R 7 , R 7A , r 8 , 
and R 8A are each H. 

~£6i^A compound of claim 160, wherein d and e are 
independently 1 or 2 . 

~~>63^A compound of claim 161, having the formula: 




PEG - 3400 molecular weight polyethylene glycol polymer chain 



A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (I) of claim 1, and 

a pharmaceutical^ acceptable carrier. 

~3&4r. A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
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10 



15 



20 



formula (I) of claim 1, and 

a pharmaceutical^ acceptable carrier. 

^l^^A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 1, and 

a pharmaceutically acceptable carrier. 

JX^^C^ method for the prophylaxis or treatment .of 
a hyperlipidemic condition Comprising administering to 
a patient in need thereof a composition of claim 164 in 
unit dosage form. 

"l^7^A.. method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 165 
in unit dosage form. 

^3r©S^ A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 166 in 
unit dosage form. 



25 



169. A compound of formula 1: 




wherein: 



R 6 R 5 



(I 



) 
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q is an integer from 1 to 4; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
5 haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 

dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 

alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 

10 dialkylamino, alkylthio, (polyalkyl) aryl r and 

cycloalkyl optionally are substituted with one or more 

9 

substituents selected from the group consisting of OR , 
NR 9 R 10 , N + R 9 R 10 R W A-, SR 9 , SW 0 A". P+R^^R 1 ^" , 

Q Q Q Q 

S(0)R , SO2R , SO3R , CO2R , CN, halogen, oxo, and 

15 CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyal.kyl) aryl, and cycloalkyl 

9 

optionally have one or more carbons replaced by 0, NR , 

N + R 9 R 10 A-, S, SO, S02, S + R 9 A", P + R 9 R 10 A", or phenylene, 

20 wherein R 9 , R^, and R w are independently selected 

from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, and alkylammoniumalkyl ; or 

1 2 

R and R taken together with the carbon to which 
25 they are attached form C 3 -C 10 cycloalkyl; 

3 4 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , SR 9 , S(0)R 9 , S02R 9 , 

and SO3R 9 , wherein R 9 and R 10 are as defined above; or 

30 R 3 and R 4 together form =0, =NOR i:L , =S, =NNR 1:L R 12 , 
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=NR 9 , or =CR 1:L R 12 , 

wherein R 11 and R 12 are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl f .arylalkyl, alkenylalkyl, alkynylalkyl, 
5 heterocycle, carboxyalkyl, carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S02R 9 . S03R 9 , C02R 9 / CN, halogen, oxo, and CONR 9 R 10 , 

wherein R 9 and R 10 are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH 2 , and SH, or 

ii 1 ? * 

10 R and R together with the nitrogen or carbon 

atom to which they are attached form a cyclic ring; 

R 5 is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 

quaternary heterocycle, OR 9 , SR 9 , S(0)R 9 , S02R 9 / and 

15 SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 

20 group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S02R 13 , S03R 13 , NR 13 0R 14 , NR 13 NR 14 R 15 , N02, C02R 13 , CN, 

25 OM, S020M, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)0M, COR 13 , 

P(0)R 13 R 14 , P + R 13 R 14 R 15 A",, P(OR 13 )OR 14 , sWV, and 

N + R 9 R 11 R 12 A", 
wherein : 

A" is a pharmaceutical^ acceptable anion and M is 
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a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

5 groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S02R 7 , SO3R 7 , C02R ? , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

7 8 

heterocycle, quaternary heteroaryl, P(0)R R , 

10 P + R 7 R 8 R 9 A~, and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S02 , S + R 7 A-, PR 7 , P(0)R 7 , 

15 P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 

independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 
arylalkyl, cycloalkyl, heterocycle, heteroaryl, 
quaternary heterocycle, quaternary heteroaryl, and 

20 quaternary heteroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR , N R^R XU A-, S, SO, S02, 

S + R 9 A", PR 9 , P + R 9 R 10 A-, P(0)R 9 , phenylene, 
25 carbohydrate, amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of sulfoalkyl, quaternary heterocycle, quaternary 

heteroaryl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A", SR 9 , S(0)R 9 , 

30 S02R 9 , SO3R 9 , oxo, C02R 9 / CN, halogen, CONR 9 R 10 , SO2OM, 



) 
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S0 2 NR 9 R 10 , PO(OR 16 >OR 17 , pVr^R 1 ^-, S + R 9 R 10 A-, and 
C (O)OM, 

wherein R 16 and R 17 are independently selected 

from the substituents constituting R 9 and M; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 



R 6 is hydroxy; and 



7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

10 one or more rX are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 

15 heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , S (O) 2 R 13 , 

S0 3 R 13 , S + R 13 R 14 A-, NR 13 OR 14 , NR^NR 1 ^ 1 *, N0 2 , C0 2 R 13 , 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 
NR 14 C(0)R 13 , C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

nr 18 or 14 , n + r¥¥V, pW W, amino ac . d , 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
NWW, SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 
CN, halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 
pVrHrIV, S + R 9 R 10 a-, or C(0)OM, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 



; ) 
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heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N + R 9 R n R 12 A ", SR 9 , S{0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A -, S, SO, S0 2 , S + R 13 a", 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A~, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 r 10 a-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 

pVWV, P(OR 13 )OR 14 , SWV, and 
N + R 9 rHr12 a - # 

provided that both R 5 and R 6 cannot be hydrogen, 
OH, or SH; 
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provided that when R 5 is phenyl, only one of R 1 or 



R is H; or 

a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 



^iZp^. A compound of formula I: 




R 6 R 5 R " 



wherein: 

q is 1 or 2; 

n is 2; 

R 1 and R* are each alkyl; 
R 3 is hydroxy; 
R 4 and R s are hydrogen; 
R s has the formula (II) 



15 




(I) 



(ID 



20 



wherein t is an integer from 0 to 5; 

one or more R y are OR 13 ; 
_13 . 

ls selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 
arylalkyl, cycloalkyl, heterocycle, heteroaryl, 



I ) 
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quaternary heterocycle, quaternary heteroaryl, and 
quaternary heteroarylalkyl; 

said R 13 alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl groups optionally have one 
or more carbons replaced by 0, NR 9 , N*R 9 R 10 A\ S, SO, SO,, 
SVA-, PR 9 , pWa", P(o)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide; 

_13 . 

1S optionally substituted with one or more 
groups selected from the group consisting of 
sulfoalkyl, quaternary heterocycle, quaternary 
heteroaryl, OR 9 , NR 9 R 10 , nWW, SR 9 , S(0)R 9 , S0 2 R 9 , 
S0 3 R 9 , oxo, C0 2 R s , CN, halogen, CONR 9 R 10 , S0 2 OM, SO NR 9 R 10 
PO(OR")OR", pWr"a\ SWV, and C(0)OM, 

wherein A" is a pharmaceutically acceptable anion, 
and M is a pharmaceutically acceptable cation, 

R 9 and R 10 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, acyl, heterocycle, ammoniumalkyl , 
arylalkyl, and alkylammoniumalkyl ; 

R 11 and R 12 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 
arylalkyl, alkenylalkyl , alkynylalkyl , heterocycle, 
carboxyalkyl, carboalkoxyalkyl , cycloalkyl, cyanoalkyl 
OR 9 , NR 9 R", SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, 
oxo, and CONR'r", wherein R 9 and R 10 are as defined 
above, provided that both R 3 and R 4 cannot be OH, NH,, 
and SH; or 

R" and R" together with the nitrogen or carbon 
atom to which^they are attached form a cyclic ring; and 

R 1S and R 11 are independently selected from the 
substituents constituting R 9 and M; 

R 7 and R 8 are hydrogen; and 
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one or more R* are independently selected from the 
group consisting of alkoxy, alkylamino and 
dialkylamino ; or 

a pharmaceutical ly acceptable salt, solvate, or 
prodrug thereof . 

3^f> A compound of claim 170 wherein R* and R s are 
each n-butyl . 

^&2Z\ A compound of claim 171 wherein t is 1, R y 
is OR 13 , and R 13 is as defined in claim 170. 

^ZZg? A compound of claim 172 wherein one or more 
R x are independently selected from methoxy and 
dimethyl amino . 

NJ^ 4 - a compound of claim 172 wherein R* is 
dime thy lamino . 

^'JJ^rr A compound of claim 172 wherein: 
t is 1; 

R y is para -OR 13 ; and 

R 13 is as defined in claim 170. 

^36^ A compound of claim 172 wherein: 
t is 1; 

R y is meta-OR 13 ; and 

R u is as defined in claim 170. 

^552: A compound of claim 172 having the 4R,5R 
configuration . 



JfcsfcS^ A compound of claim 170 having the 
structural formula: 
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JtS*S^i A compound of formula (I) : 
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(I 



wherein : 
q is an integer from 1 to 4; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dxalkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 
NR 9 R 10 , N + rWa", SR 9 , SWA". P+rWV, 
S(0)R 9 , S0 2 R 9 , so 3 R 9 , C0 2 R 9 , CN , halogen, oxo, Ind 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 
N R R 10 A-, S, SO, S0 2 , sVa-, pW° a -, or phenyiene, 

wherein R 9 , , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 



I 
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ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and a lkyl ammoniumalkyl; or 

5 R 1 and R 2 taken together with the carbon to which 

they are attached form C 3 -C 10 cycloalkyl; 
3 4 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , S R 9 , S(0)R 9 , 

10 S0 2 R 9 , and S0 3 R 9 , wherein R 9 and R 10 are as defined 

above; or 

3 4 

R and R together form =0, =NOR i:L , =S, =NNR 11 R 12 / 
=NR 9 , or =CR 11 R 12 , 

wherein R 11 and R 12 are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 
cycloalkyl, cyanoalkyl, OR 9 , N R 9 R 10 , S R 9 , S (O) R 9 , 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein R 9 and R 10 are as defined above, provided that 
3 4 "* 

both R and R cannot be OH, NH 2 , and SH, or 

R and R 12 together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 
R 5 is aryl substituted with one or more OR 13a , 

wherein R 13a is selected from the group consisting 
of polyether, aryl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl^ 
heterocyclylalkyl, heteroarylalkyl, quaternary 
heterocyclylalkyl, a lkyl ammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 
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R a is optionally substituted with one or more 
groups selected from the group consisting of hydroxy, 
amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N+rVW, SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S020M, 

SO 2 NR 9 Rl0, pocqrI^OR 17 , P + R 9 r10rH A _, S + R 9 R 10 A-, and 
C (0)0M, 

wherein A~ is an pharmaceutically acceptable anion 
and M is a pharmaceutically acceptable cation, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; and 

R is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 
quaternary heterocycle, OR 30 , SR 9 , S(0)R 9 , S0 2 R 9 , and 
SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary ' 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 
heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 0R^, NR 13 N r1<> r 15, N02 , ^13, ^ 

OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C (0)0M, COR 13 , 
NR 13 C(0)R 14 , NR 13 C(0)NR"R 15 , NR 13 C0 2 R 14 , 0C(0)R 13 , 
OC(0)NR 13 R", NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR"R 15 , ' 
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NR 13 S0 2 NR"R 15 , P(0)R 13 R 14 , P + R 13 R 14 R 15 a", P(OR 13 )OR 14 f 

S + R 13 R 14 A", and B + rWV, . 
wherein: 

A is a pharmaceutically acceptable anion and M is 
5 a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
10 NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R ? , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
VO cycloalkyl, heterocycle, arylalkyl, quaternary 

t^,p,.' ^ heterocycle, quaternary het- ^roary l, P(0)R 7 R 8 , 



V% V* 'C^WrV^ and P(Q) (OR 7 )0^7^T) 



20 



^qVM 15 wherein said alkyl, alkenyl, alkynyl, polyalkyl, 

rfx-^ Polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 

K 1 can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R ? A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 
carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S0 2 , 
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s + rV, pr 9 , P + R 9 R io A . f P(0)R9/ phenylene/ carbohydrate/ 

amino acid, peptide, or polypeptide, and 

R , R 4 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR^O, N + R 9 R H R 12 A ^ SR 9^ S(OJR 9^ 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 5 ^, s02 o M , 

so 2 nrV°, po ( or 16 )or 17 , p + rV0 r ii a .^ s+r 9 r io a _ / and ' 

C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R 1 ', together with the nitrogen atom to 
whxch they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 

R and R 15 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R is selected from the group consisting of alkyl 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl ' 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl 
heterocyclylalkyl, and alkylammoniumalkyl; and 
*7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 



one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
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polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , S(0) 2 R 13 , 
S0 3 R 13 , SWV, NR^OR 14 , NR 13 NR 14 R 15 f ^ 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C (O) R 13 , C(0)NR 13 R 14 , 
NR14C(0)R13, C(0)OM, COR 13 , OR 18 , S (O) n NR 18 , NR 13 R 18 , 
NR 18 OR 14 , nWW, p W l R 12 A . riBiaQicld| 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
■WW. SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S 0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

P + R 9 R H R 12 a - Q + o 9 o 10_- 

R A , S R R A , or C(Q)OM, and 



wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , N rV°, n+rWV, SR 9^ S{Q)R 9 f 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S 0 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in R*, one or more carbons are optionally 
replaced by 0,.NR 13 , N V 3 R 14 A-, ^ ^ ^ S+R 13^ ^ 
PR 13 , P(0)R 13 , pVW, phenylene, amino acid, 
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peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A -, 
S, SO, S0 2 , S + RV, PR 9 , P + R 9 R 10 A -, or P(0)r9; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR", NR 13 r 14, SR 13 f S(0)R 13 f ^13 
NR 13 OR 14 f NR 13 NR 14 R 15^ NQ2/ co2r13 ^ ^ ^ so20 ^ 

S0 2 NR 13 r", C(0)NR 13 Rl^ C(0)OM/ cor13 ^ p(0)R 13 R 14 

P^WV, PCOR^JOR^, S + Rl3 R 14 A -^ ^ 
N + R 9 R 1 1r12 A ", or 

a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 



Vv i^T A compound of claim 180 wherein: 
R 5 is phenyl substituted with OR 13a ; 
R 13a is independently selected from the group 
consisting of polyether, alkylarylalkyl 
alkylheteroarylalkyl, alkylheterocyclylalkyl, and 
carboxyalkylaminocarbonylalkyl ; and 

R 13a is optionally substituted with one or more 
groups selected from the group consisting of carboxy, 
quaternary heterocycle, quaternary heteroaryl, and 



A compound of claim 180 wherein n is 1 or 2. 
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•^83^ A compound of claim 180 wherein R 7 and R 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

>S4, A compound of claim 18 0 wherein R 7 and R 8 are 
hydrogen . 

-3*^. A compound of claim 180 wherein R 3 and R 4 are 
independently selected from the group consisting of 
hydrogen and OR 9 . 

"X8=6^. A compound of claim 180 wherein R 3 is 
hydrogen and R 4 is hydroxy. 

lpFT-A compound of claim 180 wherein one or more 

* n»» indSPei :f T 17 SSleCted *«» the group consisting 
of OR and NR R" . y 

"33^ A compound of claim 180 wherein one or more 
R are independently selected from methoxy and 
dimethylamino . 



are 



A compound of claim 180 wherein R 1 and R 2 
independently selected from the group consisting of 
hydrogen and alkyl. 

A compound of claim 180 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

A compound of claim- 180 wherein R 1 and R 2 are 
the same alkyl. 

-A-S^A compound of claim 180 wherein R 1 and R 2 are 
each n-butyl. e 
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A compound of claim 180 wherein 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 

;>J<9^ A compound of claim 180 having the structural 
formula : 



~t&§^_ A compound of claim 180 having the structural 




O 



NH C0 2 H 



formula : 




p 




compound of claim 180 having the structural 



formula : 
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~^ft3^ A compound of claim 180 having the structural 
formula: 




A compound of claim 180 having the structural 

formula : 



! ) 
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v 



ay 
0 



Bu 
Bu 



/—CO z H 



N 



•C0 2 H 



formula: 



yt 

° o 

A compound of claim 180 having the structural 



O P 
S- 



Me 2 N 




Bu 
Bu 




R = PEG 1000 

R 



"135^ A compound of formula (I) : 




(I 



R 6 R 4 

wherein: 

q is an integer from 1 to 4; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
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cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dxalkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 

nr 9 r 10 , n+rVW, sr 9 , s -rW. p + r 9 r10r1V, 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN , halogen, oxo, and 
CONrVP, 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl ) aryl , and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 

nWV, s , so, so 2 , sVa-, p+rV° a -, or phenylene ; 

wherein R 9 , R 10, and R w are independently selected 
from the group consisting of H, alkyl, alkenyl 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl , 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl 
heterocyclylalkyl, and alkylammoniumalkyl; or 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R 3 and R 4 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
acyloxy, aryl, heterocycle, OR 9 , N R 9 R 10 , sr9/ S(0)r 9^ 

S0 2 R 9 , and S0 3 R 9 , wherein r» and r" are as defined 
above ; or 

R 3 and R 4 together form =0, =N0R 11 , = S , =NNR 1:L R 12 
=NR 9 , or ^R 1 ^ 12 , 

wherein R 11 and R 12 are independently selected 



I ) 
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from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl , 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 
cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 
wherein R 9 and R 10 are as defined above, provided that 
both R 3 and R 4 cannot be OH, NH 2 , and SH, or 

R 11 and R 12 together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 
5 

R is aryl substituted with one or more OR 13b , 
wherein R 13b is selected from the group consisting 
of alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl 
arylalkyl, alkylarylalkyl , alkylheteroarylalkyl , 
alkylheterocyclylalkyl, cycloalkyl, heterocycle, 
heteroaryl, quaternary heterocycle, quaternary 
heteroaryl, heterocyclylalkyl, heteroarylalkyl, 
quaternary heterocyclylalkyl, quaternary 
heteroaryj alkyl, a'lkylammoniumalkyl, and 

carboxyalkylaminocarbonylalkyl, 
13b 

R is substituted with one or more groups 
selected from the group consisting of hydroxy, amino, 
sulfo, carboxy, carboxyalkyl, heterocycle, heteroaryl, 
sulfoalkyl, quaternary heterocyclylalkyl, quaternary ' 
heteroarylalkyl, or guanidinyl, and 

R 6 is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 
quaternary heterocycle, OR 30 , SR 9 , S(0)R 9 , S0 2 R 9 , and 
S0 3 R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
• heteroaryl can be substituted with one or more 



! I 
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substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

5 heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 

OM, S0 2 OM, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
NR 13 C(0)R 14 , NR 13 C (0)NR 14 R 13 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC (0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 S0NR I4 R 1S , 

10 NR 13 S0 2 NR 14 R 15 , P(0)R 13 R 14 , P + R 13 R 1 4 R 15 A~, P(OR 13 )OR 14 , 

S + R 13 R 14 A", and N+rW^", 
wherein: 

A is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 
15 said alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R ? , S03R 7 , C0 2 R ? , CN, oxo, 

20 CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 

P + R 7 R 8 R 9 A~, and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
25 polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 

can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
30 hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
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polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 
carbons replaced by O, NR 9 , N + R 9 R 10 A -, S, SO, S0 2 , 
S + rV, PR 9 , p + rV°a-, P(0)r9/ phenylene/ carbohydrate/ 
ammo acxd, peptide, or polypeptide, and 

R , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N+rWV, sr 9^ S(Q)r 9 / 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S 0 2 OM, 

SO 2 NR 9 R 1 0, PO(OR 16 )OR 17 , P + R 9 r10rH A -, S + R 9 R 10 A-, and ' 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R", together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 

R and R 15 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 
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R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkyl amino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 

7 Q 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , nr 13 r1«, sr 13^ S(0)r 13^ S(0)2R 13^ 

S0 3 R 13 , S + R 13 R 14 A-, N R 13 OR 14 , NR^NR 1 ^ 3 , no 2 , C0 2 R 13 , 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 
NR14C(0)R13, C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , N + R 9 R 11 R 12 A- P + R 9 R llRl2 a - 

' ^ a , f r r r A , amino acid, 

peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
nW1 R 12 a -, S R 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S 0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

p + R 9 R ll R 12 a - C + D 9 D 10 7V - 

R A , S R R A , or C(0)OM, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 



SRL 6071 
(C- 3021/2) 



603 



heterocycle, heteroaryl, alkyl, quaternary heterocycle 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N+rVW, sr 9 / S(Q)r 9^ 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , so 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R x, one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , sVV, 
PR 13 , P(0)R 13 , pV 3 R 14 a-, phenylene , am±no ac .^ 

peptxde, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 a", 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P (O) R»; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NRl 3 Rl4, SR 13 , S(0)Rl 3 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR", N r1 3 NR 14 r 15, N02/ C02Rl3 ^ ^ so2o ^ 

S0 2NR 1 3 r1^ C(0)NR 13 Rl 4 f C(0)OM, COR 13 , P(0)R. 13 R 14 , 
pWW, P(OR 13 )OR 14 , sWV, and 



N + rW2 A -, or 



a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 

^2^==^ compound of claim 2 01 wherein: 
R s is phenyl substituted with OR 13b ; 
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R 13b is independently selected from the group 
consisting of alkyl, quaternary heteroarylalkyl, and 



quaternary heterocyclylalkyl; and 

R 13b is substituted with one or more groups selected 
from the group consisting of hydroxy, heterocycle, 
heteroaryl, and guanidinyl. 

J>©3^-, A compound of claim 201 wherein n is 1 or 2. 

A compound of claim 201 wherein R 7 and r8 are 

independently selected from the group consisting of 
hydrogen and alkyl. 

~2£&^ A compound of claim 201 wherein R 7 and R 8 are 
hydrogen. 

-20fcc A compound of claim 201 wherein R 3 and R* are 
independently selected from the group consisting of 
hydrogen and OR 9 . 



2^2®** A compound of claim 201 wherein R 3 
hydrogen and R 4 is hydroxy. 



is 



>&8^A compound of claim 201 wherein one or more 
R* are independently selected from the group consisting 
of OR 13 and NR 13 R 14 . 

A compound of claim 201 wherein one or more 
R x are independently selected from methoxy and 
dimethylamino . 

p&r*^ A compound of claim 201 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen and alkyl. 
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A compound of claim 201 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

^£0^ A compound of claim 201 wherein R 1 and R 2 are 
the same alkyl. 

S£13- A compound of claim 201 wherein R 1 and R 2 are 



one or more R x are independently selected from 
methoxy and dimethylamino . 

215. A compound of claim 201 having the structural 
formula: 





^LJ&z^ A compound of claim 



Me 2 N 




having the structural 




formula: 



SRL 6071 
(C-3021/2) 



606 



Me 2 N 




A compound of claim 201 having the structural 

formula: 



Me 2 N 




H 

N^NH 2 
NH 



A compound of formula (I) : 




(I 



r A r5 R 4 

wherein: 

q is an integer from 1 to 4 ; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dralkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 
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wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substituents selected from the group consisting of OR 9 , 

NR 9 R 10 , N+rWa", SR 9 , SWA". P+rVW, 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and 

CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl ) aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR 9 , 

N + R 9 R 10 A-, S, SO, S0 2 , S + R 9 A-, P+rW, or phenylene, 

wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl , 
carboxyheteroaryl, carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; or 
1 2 

R and R taken together with the carbon to which 
they are attached form C 3 -C, 0 cycloalkyl; 
3 4 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S02R 9 , and SO3R 9 , wherein R 9 and R 10 are as defined 
above; or 

3 4 

R and R together form =0, =NOR 1:L , =S, =NNR 11 R 12 / 
=NR 9 , or =CR 11 R 12 , 

wherein R 11 and R 12 are independently selected 
from the group consisting of H, alkyl, alkenyl, 



I 
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alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein R 9 and R 10 are as defined above, provided that 
3 .4 

both R and R cannot be OH, NH 2 , and SH, or 
11 12 

R and R together with the nitrogen or carbon 

atom to which they are attached form a cyclic ring; 
5 

R is aryl substituted with one or more OR 13b , 
wherein R 13b is selected from the group consisting 
of alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
arylalkyl, alkylarylalkyl, alkylheteroarylalkyl, 
alkylheterocyclylalkyl, cycloalkyl, heterocycle, 
heteroaryl, quaternary heterocycle, quaternary 
heteroaryl, heterocyclylalkyl , heteroarylalkyl , 
quaternary heterocyclylalkyl, quaternary 
heteroarylalkyl, alkylammoniumalkyl, and 

carboxyalkylaminocarbonylalkyl, 
1 3Jd 

R is substituted with one or more groups 
selected from the group consisting of OR 9a , NR 9a R 10 , 
N+R^W, S R 9a , S(0)R 9a , S0 2 R 9a , S0 3 R 9a , C0 2 R 9a , 
:CONR 9a R 10 , S0 2 NR 9a R 1 °, P + R 9a R 10 R ll A _, and s + R 9a R 10 A _ f 

wherein a" is an pharmaceutical^ acceptable anion 
and M is a pharmaceutically acceptable cation, and 

wherein R 9a is selected from the group consisting 
of carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, and carboxyalkylamino; 

R 6 is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 
quaternary heterocycle, OR 30 , SR 9 , S(0)R 9 , S0 2 R 9 , and 



i 



I 
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S03R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary " 
heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR^NR 1 ^, nc > 2 , CQ2R 13^ ^ 

OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C (0)0M, COR 13 , 
NR^CCOR", NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R", NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR" R 1s , ' 
NR»S0 2 NR"R», P(0 ) R 1 3 r1 4 , pWW, P(OR 13 )OR 14 , 
S + R 13 R 14 a~, and nWVV, 
wherein : 

A is a pharmaceutical^ acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 
heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A~, and P (O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 
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NR 7 , N + R 7 R 8 A-, S, SO, S02, S + R ? A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
5 polyether, aryl, arylalkyl, alkylarylalkyl , 

alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
10 quaternary heteroarylalkyl , alkylammoniumalkyl, and 

carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A~, S, SO, SO2, 

15 S + R 9 A", PR 9 , P + R 9 R 10 A-, P (O) R 9 , phenylene, carbohydrate, 

amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
20 heterocycle, heteroaryl, sulfoalkyl, quaternary 

heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 

guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 1:L R 12 A~ , SR 9 , S(0)R 9 , 

S02R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO2OM, 

25 S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , pWVV, S+R 9 R 10 A-, and 

C(0)OM, 

1 6 1 7 

wherein R and R are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R 14 , together with the nitrogen atom to 
30 which they are attached form a mono- or polycyclic 

heterocycle that is optionally substituted with one or 
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more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 

R 14 and R 15 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, ' 
ammoniumalkyl, alkyl ammoniumalkyl,. arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkyl ammoniumalkyl ; and 
7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , S(0) 2 R 13 , 
S0 3 R 13 , S + R 13 R 14 A -, NR 13 0R 14 , Nr1 3 NR 14 R^, N02 , ^13, 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 
NR14C(0)R13, C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , N + R 9 R 1;L R 12 A- P + rW2.- 

K A,fRR R a, amino acid, 

peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 
NWW, SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S 0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

p+ R 9 R ll 1 2 - 0 +_Q 10,- 

R A , S R R A , or C(0)OM, and 
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18 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, ajkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , n+rWV, SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in rx, one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , S + R 13 A", 
PR 13 , P(0)R 13 , P V 3 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A~, 
s, so, so 2 , S + R 9 A-, PR 9 , p + r 9 r10 a _, or P(0)R9; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 Rl4, SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR^, NR«Nr"r1 5 , N02 , C0 2 R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 # C(0)NR 13 R 14 , C (0)0M, COR 13 , P(Q)R 13 R 14 , 
P + R 13 R 14 R 15 A", P(OR 13 )OR 14 , S + R 13 R 14 A-, and 
N + R 9 R 11 R 1 ^A~, or 
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a pharmaceutical^ acceptable salt, solvate, or 
prodrug thereof. 

A compound of claim 218 wherein: 
R is phenyl substituted with OR 13b ; 
R 13b is alkyl; and 

R is substituted with one or more groups selected 
from the group consisting of OR 9a and NR 9a R 10 ; and 

R 9a is selected from the group consisting of 
carboxyalkyl, carboxyheteroaryl, and carboxyheterocycle; 

R 10 is carboxyalkyl. 

A compound of claim 218 wherein n is 1 or 2. 

2^hr A compound of claim 218 wherein R 7 and R 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

;Z2?2^ A compound of claim 218 wherein R 7 and R 8 are 
hydrogen . ' 

A compound of claim 218 wherein R 3 and R 4 are 
independently selected from the group consisting of 
hydrogen and OR 9 . 

^24^ A compound of claim 218 wherein R 3 i s 
hydrogen and R 4 is hydroxy. 

>S5>=: A compound of claim 218 wherein one or more 
ar t 3 inde P end ently selected from the group consisting 
of OR 13 and NR 13 R 14 . lng 

< 22 ^C A expound of claim 218 wherein one or more 
R are independently selected from methoxy and 
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dimethylamino . 

A compound of claim 218 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

-^£2£H A compound of claim 218 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

A compound of claim 218 wherein R 1 and R 2 are 
the same §lkyl. 

A compound of claim 218 wherein R 1 and R 2 are 
each n-butyl. 

-^=29£^ A compound of claim 218 wherein 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 

A compound of claim 218 having the structural 

formula: 





A compound of claim 218 having the structural 



J 
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formula : 




(I 



wherein^ 

q is an integer from 1 to 4; 
n is an integer from 0 to 2; 



10 R and R are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

15 wherein alkyl, alkenyl, alkynyl, haloalkyl, 

alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substxtuents selected from the group consisting of OR , 



SRL 6071 
(C-3021/2) 



616 



NR R 



9 D 10 



N + R 9 R 10 R W A- 




S*R 9 R 10 A-. 



p^rWV 



S(0)R 9 , SO2R , SO3R , CO2R , CN, halogen, oxo, and 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR 9 , 

N + R 9 R 10 A-, S, SO, SO2, S + R 9 A', P + R 9 R 10 A", or phenylene, 

wherein R , R , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumal ky 1 , arylal kyl , carboxyal kyl , 
carboxyheteroaryl, carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl , 
heterocyclylalkyl, and alkyl ammoniumal kyl; or 
1 2 

R and R taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 
3 4 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
9 9 

SO2R , and SO3R , wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =N0R 1:L , =S, =NNR 11 R 12 , 

=NR 9 , or =CR 1:L R 12 , 

11 12 

wherein R and R are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

S02R 9 , SO3R 9 , CO2R 9 , CN, halogen, oxo, and CONR 9 R 10 , 



} 



/ 
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Q 10 

wherein R and R are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH 2 , and SH, or 
11 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

5 R is aryl substituted with one or more OR , 

wherein R is selected from the group consisting 
of alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
arylalkyl, alkylarylalkyl , alkylheteroarylalkyl, 
alkylheterocyclylalkyl, cycloalkyl, heterocycle, 
10 heteroaryl, quaternary heterocycle, quaternary 

heteroaryl, heterocyclylalkyl, heteroarylalkyl, 
quaternary heterocyclylalkyl, quaternary 
heteroarylalkyl , alkylammoniumalkyl , and 
carboxyalkylaminocarbonylalkyl, 

15 R is substituted with one or more groups 

selected from the group consisting of NR 9 R 1 ^ )a , 

CONR 9 R 10a , SO2NR 9 R 10a , P + R 9 R 10a R 11 A-, and S + R 9 R 10a A- / 

wherein A is an pharmaceutically acceptable anion 
and M is a pharmaceutically acceptable cation, 

20 wherein R 1( ^ a is selected from the group consisting 

of carboxyalkyl, carboalkoxyalkyl, carboxyalkylamino, 
heteroarylalkyl, and heterocyclylalkyl; or 

R^ is selected from the group consisting of H, 

alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 

30 9 9 9 

25 quaternary heterocycle, OR , SR , S(0)R , SO2R , and 

SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
30 substituent groups independently selected from the 



SRL 6071 
(C-3021/2) 



618 



group consisting of alkyi, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 
heteroaryl, halogen, oxo, OR 13 , N R 13 R 14 , S R 13 , S(0)R 13 , 
SC 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 r15, N 0 2 , C0 2 R 13 , Cn] 
OM, S0 2 0M, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
NR 13 C(0)R", NR 13 C(0)NR 14 R", NR l3 C0 2 R", OC(0)R 13 , 
OC(0)NR 13 R", NR^SOR", NR 13 S0 2 R l \ NR 13 SONR"R 1s , ' 
NR"SO : NR»R", P( 0 )R 13 R 14 , P + R 13 R 14 r1V, P(OR 13 )OR 14 , 
S + R 13 R 14 a", and nW¥V, 
wherein: 

A is a pharmaceutical^ acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyi, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyi, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 
heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A~, and P (O) (OR 7 ) OR 8 , and 

wherein said alkyi, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 
NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P( 0 )R 7 , 
P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyi, alkenyl-, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 



) 



) 
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alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

, wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one -or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S0 2 , 

+ 9 - 9 +910 
S R A', PR , P R R A-, P(0)R 9 , phenylene, carbohydrate, 

amino acid, peptide, or polypeptide, and 

R , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl , 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N+rW^', SR 9 , S (O) R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , S0 2 OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 10 R n A-, S + R 9 R 10 A-, and 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R 14 , together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 



) ) 

SRL 6071 

(C-3021/2) 620 

ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 
7 8 

5 R and R are independently selected from the 

group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
0 haloalkyl, cycloalkyl, heterocycle, heteroaryl, 

polyether, quaternary heterocycle, quaternary 

heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S(0)2R 13 , 

S0 3 R 13 , S + R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 14 R 15 , NQ 2 , CQ 2 R 13 , 

CN, OM, SO2OM, S02NR 13 R 14 , NR 14 C (O) R 13 , C(0)NR 13 R 14 , 

5 NR14C(0)R13, C(0)OM, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , N+rWV, pV^VV, amino acid, 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
D polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 

N + R 9 R 11 R 12 A", SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , SO2OM, S02NR 9 R 10 , PO (OR 16 ) OR 17 , 

P + R 9 R 11 R 12 A", S + R 9 R 10 A", or C(0)OM, and 

3 wherein R is selected from the group consisting 

of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 

) and quaternary heteroaryl optionally are substituted 



) 
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with one or more substituents selected from the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A" / SR 9 , S(0)R 9 , 

S02R 9 , S03R 9 / oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO3R 9 , 

SO2OM, S02NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

5 wherein in R x , one or more carbons are optionally 

replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, SO2, S + R 13 A~, 

PR 13 , P(0)R 13 ; P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

10 wherein in said polyalkyl, phenylene, amino acid, 

peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A~, 
S, SO, S02, S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
15 heteroaryl are optionally substituted with one or more 

groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 

oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S02R 13 , S03R 13 , 
20 NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, SO2OM, 

S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 
pV 3 R 14 R 15 A", P(OR 13 )OR 14 , S + R 13 R 14 a", and 

N + R 9 R 1:L R 12 A~, or 

a pharmaceutically acceptable salt, solvate, or 
25 prodrug thereof. 

Jj^SS^s A compound of claim 234 wherein: 
R 5 is phenyl substituted with OR 13b ; 
R 13b is alkyl; and 
30 R 13b is substituted with NR 9 R 10a ; and 
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R 9 is hydrogen; and 
R 10 is heteroarylalkyl. 



<^6~. A compound of claim 234 wherein n is 1 or 2. 

5 

"^S^ A compound of claim 234 wherein R 7 and R 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

10 A compound of claim 234 wherein R 7 and R 8 are 

hydrogerf. 

^T$&<!^ A compound of claim 234 wherein R 3 and R 4 are 
independently selected from the group consisting of 
15 hydrogen and OR 9 . 

JZ4<L r A compound of claim 234 wherein R is 
hydrogen and R 4 is hydroxy. 

20 Js^^ A compound of claim 234 wherein one or more 

R x are independently selected from the group consisting 
of OR 13 and NR 13 R 14 . 

^£2^ A compound of claim 234 wherein one or more 
25 R x are independently selected from methoxy and 

dimethylamino . 

\g£3. A compound of claim 234 wherein R 1 and R 2 are 
independently selected from the group consisting of 
30 hydrogen and alkyl. 

^&4^ A compound of claim 234 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

A compound of claim 234 wherein R 1 and R 2 are 



SRL 6071 

(C-3021/2) 623 
the same alkyl. 

A compound of claim 234 wherein R 1 and R 2 are 
each n-butyl. 

A compound of claim 234 wherein 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 

A compound of claim 234 having the structural 



formula: 



9 



24 9. A compound of formula (I) : 



wherein: 




(I 
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q is an integer from 1 to 4; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 , 
NR 9 R 10 , n + r 9 r 10 r w a -^ sr9 ^ sW o a -_ P + R 9 R 10 R ll A - f 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 
NWV, s, SO, S0 2 , sVa", pWV or phenylene/ 

wherein R 9 , R 10, and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl 
heterocyclylalkyl, and alkyl ammoniumalkyl ; or 

R and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R and R 4 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
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S02R 9 , and SO3R 9 , wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =N0R 1:L , =S, =NNR 11 R 12 , 

=NR 9 , or =CR 11 R 12 , 

1112 

5 wherein R and R are independently selected 

from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

a q * q q i n 

10 SO2R , SO3R , CO2R / CN, halogen, oxo, and CONR^R , 

wherein R and R are as defined above, provided that 

both R J and R cannot be OH, NH 2 , and SH, or 
11 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

15 R^ is aryl substituted with one or more 

substituent groups independently selected from the 
group consisting of NR 13 C(0)R 14 , NR 13 C (O) NR 14 R 15 , NR 13 C0 2 R 14 , 
0C(0)R 13 , OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 
and NR 13 S0 2 NR 14 R 15 , 

20 wherein: 

R 1 ^, R 14 , and R 15 are independently selected from 
the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, polyalkyl, polyether, aryl, arylalkyl, 
alkylarylalkyl, alkylheteroarylalkyl, 

25 alkylheterocyclylalkyl, cycloalkyl , heterocycle, 

heteroaryl, quaternary heterocycle, quaternary 
heteroaryl, heterocyclylalkyl, heteroarylalkyl, 
quaternary heterocyclylalkyl, quaternary 
heteroarylalkyl, alkylammoniumalkyl, and 

30 carboxyalkylaminocarbonylalkyl, 

R 13 , R 14 , and R 15 are optionally substituted with 
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one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N + R 9 r11r12 a - / sr 9^ S(Q)r 9 / 

S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 2 0M, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW 1 *-, S + R 9 R 10 A-, and 
C(0)OM, 

wherein A~ is an pharmaceutical^ acceptable anion 
and M is a pharmaceutical^ acceptable cation, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R", together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 

R 14 and R 15 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

1S selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 
quaternary heterocycle, OR 30 , SR 9 , S(0)R 9 , so 2 R 9 , and 
SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, . heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 



) 
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heteroaryl, halogen, oxo, OR 13 , NR l3 R 14 , S R 13 , S(0)R 13 , 
S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , HR 13 HR 14 R 15 # N0 2 , C0 2 R 13 , CN, 
OM, S0 2 OM, S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
NR 13 C(0)R 14 , NR 13 C(0)NR"R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R", NR 13 SOR 14 , NR 13 S0 2 R", NR 13 SONR"R 15 , 
NR 13 S0 2 NR"R^, P(0)R 13 R 14 , pWW, P(OR 13 )OR 14 , 
S + R 13 R 14 A~, and N + R 9 R 1 1 R 12 A - / 
wherein: 

A is a pharmaceutical^ acceptable anion and M is 
a pharmaceutical^ acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R ? , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 
heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A~, and P (O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 
NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P( 0 )R 7 , 
+ 78 

P R R A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 



) 
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heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyal kylaminocarbonylal kyl , 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 
carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S0 2 , 
S + rV, PR 9 , p+ R 9 R 10 A _^ p(0)R% phenylene/ carbohydrate/ 
amino acid, peptide, or polypeptide, and 

R , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N+rVW, sr 9 / S{Q)R 9 f 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S 0 2 OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW 1 *-, S + R 9 R 10 A-, and ' 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R u , together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle/ 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle 
carboalkoxyalkyl, carboxyal kylamino, heteroarylalkyl, 



) 
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heterocyclylalkyl, and alkylammoniumalkyl; and 
7 3 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S(0) 2 R 13 , 
S0 3 R 13 , S + R 13 R 14 A -, NR^OR 14 , NR 13 NR 14 r15, N0 2 , C0 2 R 13 , 
CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 
NR14C(0)R13, C(0)0M, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , N + R 9 R 1:L R 12 a- P + R 9 RllRl2 a - 

r ^ i\ i\ « , f k k R A, ammo acid, 

peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle. and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
N + rW2 a ", SR 9 , S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 

CN, halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 

p+ R 9 R ll 1 2 - c + D 9 D 10 n - 

R A , S R R A , or C(0)OM, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , N r¥°, N+rWV, sr 9 / S(Q)r 9 # 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, C0NR 9 R 10 , S 0 3 R 9 , 
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S020M, S02NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, SO2, S + R 13 A~, 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
5 peptide, polypeptide, carbohydrate, polyether, or 

polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A~, 
10 S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
15 haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 

oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, SO2OM, 
S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 
P + R 13 R 14 R 15 A", P(OR 13 )OR 14 , S + R 13 R 14 A", and 
20 N + R 9 R 11 R 12 A~, or 

a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 



A compound of claim 24 9 wherein R 5 is aryl 
substituted with a radical selected from the group 
consisting of NR 13 C (O) NR 14 R 15 and NR 13 C0 2 R 14 . 

^^^frir A compound of claim 24 9 wherein R 5 is phenyl 
substituted with a radical selected from the group 
consisting of NR 13 C (O) NR 14 R 15 and NR 13 C0 2 R 14 . 



) 
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*J52< A compound of claim 24 9 wherein n is 1 or 2. 

compound of claim 24 9 wherein R 7 and R 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

^^4n A compound of claim 24 9 wherein R 7 and R 8 are 
hydrogen. 

A compound of claim 249 wherein R 3 and R' are 
independently selected from the group consisting of 
hydrogen and OR 9 . 

A compound of claim 24 9 wherein R 3 is 
hydrogen and R* is hydroxy. 

A compound of claim 24 9 wherein one or more 
R x are independently selected from the group consisting 
of OR 13 and NR 13 R 14 . 



-25^7 A compound of claim 24 9 wherein one or more 
R x are independently selected from methoxy and 
dimethylamino . 

"^r: A compound of claim 24 9 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

A compound of claim 249 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

compound of claim 24 9 wherein R 1 and R 2 are 
the same alkyl. 
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>32fT~ A compound of claim 249 wherein R 1 and R 2 are 
each n-butyl. 

A compound of claim 249 wherein 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 



>&63L^A compound of claim 98 having the structural 
formula: 




A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (I) of claim 170, and 
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an 



a pharmaceutical^ acceptable carrier. 

B^r-A pharmaceutical composition comprising 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 170, and 

a pharmaceutical^ acceptable carrier. 

"f££T A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 170, and 

a pharmaceutical^ acceptable carrier. 

Ngg* A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 265 in 
unit dosage form. 

Jj^ A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 266 
in unit dosage form. 



A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 267 in 
unit dosage form. 

J^A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (I) of claim 180, and 

a pharmaceutical^ acceptable carrier. 

>Z«h-A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 180, and 
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a pharmaceutical^ acceptable carri 



er . 



pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 180, and 

a pharmaceutical^ acceptable carrier. 

<~^3. A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 271 in 
unit dosage form. 

A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 272 
in unit dosage form. 

-23&TA method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 273 in 
unit dosage form. 

A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (I) of claim 201, and 

a pharmaceutical^ acceptable carrier. 

A pharmaceutical composition comprising an 
antx-atherosclerotic effective amount of a compound of 
formula (I) of claim 201, and 

a pharmaceutical^ acceptable carrier. 

J% A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 201, and 



) 
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a pharmaceutically acceptable carrier. 

A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 277 in 
unit dosage form. 

£2P*k A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 278 
in unit dosage form. 



128^ A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
15 patient in need thereof a composition of claim 279 in 

unit dosage form. 

;2^>3^ A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
20 compound of formula (I) of claim 218, and 

a pharmaceutically acceptable carrier. 



30 



^^<r A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
25 formula (I) of claim 218, and 

a pharmaceutically acceptable carrier. 

A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 218, and 

a pharmaceutically acceptable carrier. 



< - J 2 e 8 : &^A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
35 a patient in need thereof a composition of claim 283 in 
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unit dosage form. 



A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 284 
in unit dosage form. 

^2E8<8^ A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 285 in 
unit dosage form. 

JS^r A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (I) of claim 234, and 

a pharmaceutically acceptable carrier. 



,-29£T^ A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 234, and 

a pharmaceutically acceptable carrier. 

A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 234, and 

a pharmaceutically acceptable carrier. 

^S>$|*. A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 289 in 
unit dosage form. 

-J^3j A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 290 



) 
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in unit dosage form. 



^£94-. A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 291 in 
unit dosage form. 

A pharmaceutical composition comprising an 
anti-hyperlipidemic cohdition effective amount of a 
compound of formula (I) of claim 24 9,, and 

a pharmaceutical^ acceptable carrier. 

^3^^A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 24 9 , and 

a pharmaceutical^ acceptable carrier. 

7^^<A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 24 9, and 

a pharmaceutical^ acceptable carrier. 

:S2S £ S£ A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 295 in 
unit dosage form. 

A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of claim 296 
in unit dosage form. 



33£0^ A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claim 297 in 
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unit dosage form. 

A process for the preparation of a compound 
having the formula: 




XL I 

comprising: 

treating a thiophenol with an abstracting agent; 

coupling the thiophenyl and a cyclic sulfate to 
form an intermediate comprising a sulfate group; and 

removing the sulfate group of the intermediate to 
form the compound of formula XLI; 

wherein 

q is an integer from 1 to 4; 

R 1 and R 2 are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR', 

:fz N * R r RWA% sr9 - sm ' ^ 9 «^-> s(o )R \ so 2 r 9 , 

S0 3 R , C0 2 R , CN, halogen, oxo, and C0NR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optxonally have one or more carbons replaced by O, NR 9 
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S ' S0 ' SO - PWA-, or phenylene, 

wherein r«, r» and r w are independently selected 

from the group consisting of H, alkyl, alkenyl, 

alkynyl, cycloalkyl, aryl, acy l, heterocycle, 

ammoniumalkyl, arylalkyl, carboxyalkyl, 

carboxyheteroaryl, carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl 

heterocyclylalkyl, and alkylammoniumalkyl; or - 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R is hydroxy; 

R 4 is hydrogen; 

R 5 and R 6 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, quaternary heterocycle, OR 3 0, 
SR 9 , S(0)R 9 , S0 2 R 9 , and S0 3 R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected' f rom the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
Pdyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 
heteroaryl, halogen, oxo, OR 13 , N R 13 rH, S R 13 S (0)R 13 
S0 2 R* 3 , S0 3 R 13 , NR^OR^, m 13 m 14 R 15 t ^ ^ 
OM, S020M, S0 2 NRl 3 R^, C(0)NR 13 R^ / C(Q)om cor13 
NR 13 C(0)R-, N R"C(0)NRVS NR»C0 2 R", OC (0) R» ' ' 
0C(0)NR»R", NR^SOR", NR»S0 2 R" r NR»S0NR" R »/ 
NR»S0 2 NR»R», P (0 )R 13 Rl^ pVVVV, P(OR 13 ) 0 R 14 
S+R 1 W, and N + R 9 rHr12 a -^ 
wherein: 

A" is a pharmaceutically acceptable anion and M is 



) 
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a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

5 groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S03R 7 , C02R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
10 P + R 7 R 8 R 9 A~, and P (O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 

15 P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 

independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 

20 cycloalkyl, heterocycle, heteroaryl, quaternary 

heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyal kylaminocarbony 1 al ky 1 , 

25 wherein alkyl, alkenyl, alkynyl, arylalkyl, 

heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, SO2, 
S + R 9 A", PR 9 , P + R 9 r 10 a-, P(0)R 9 , phenylene, carbohydrate, 



30 



amino acid, peptide, or polypeptide, and 

r13 ' r14 * and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
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of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N+rVW, SR 9 , S(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 2 0M, 

SO 2 NR 9 Rl0, PO(OR 16 )OR 17 , pWW, S + R 9 R 10 A-, and 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R 14 , together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 15 

R ' and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 

R 7 and R 8 are hydrogen; and 

one or more R* are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , S R", S (0) R», S(0) 2 R», S0 3 R 13 
S'R'W, NR 13 OR 14 , NR»NR" R », N0 2 , C0 2 R", CN, OM, S0 2 OM, 
S0 2 NR"R-, N R"C(0)R» C(0)NR»R», NR"C(0)R» f C (0)OM 
COR 13 , OR", S(0) n NR", NR 13 R 19 , NR 18 0R", N*rVW, 



) 
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P*R 9 R n R 12 A-, amino acid, peptide, polypeptide, and 
carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR'r" 
N*R 9 R n R 12 A _ , SR 9 , S(0)R 9 , S0 2 R, S0 3 R 9 , oxo, C0 2 R 9 , CN, ' 
halogen, CONR 9 R", S0 2 0M, S0 2 NR 9 R 10 , PO (OR 16 ) OR 1 ', P*R 9 r"r" a - 
, S*R 9 R 10 A", or C(0)0M, and 

wherein R» is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl 
heterocycle, heteroaryl, alkyl, quaternary heterocycle 
and quaternary heteroaryl optionally are substituted ' 
with one or more substituents selected from the group 
consisting of OR 9 , NR*R» N~rW= A -, S R 9 , S (0)R 9 , so 2 R 9 , 

; To 3 * 0 ' C ° 2R9 ' CN ' hal °9 en ' CONRV, SO,R 9 , S0 2 OM, 
S0 2 NR 9 R", PO(OR 16 ) 0 R 17 , and C(0)OM, 

wherein in r«, one or more carbons are optionally 
replaced by O, NR 13 , N *r"r" a -, S , SO, SO., S*R 13 A -, PR" 
P(0)R 1 3, m« A - pnenylene, amino acid"; peptide, ' 
Polypeptide, carbohydrate, polyether, or polyalkyl 

wherein in said polyalkyl, pnenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by 0, NR 9 , N*R 9 R 10 A" S 
SO, S0 2 , S'RV, PR 9 , PWA\ or P(0)R9; ' ' 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen 
oxo, OR", NR 13 R 14 , S R» S(0)RU NR » 0R . 9 ' 

NR 13 NR 14 R 15 , N02 , C0 2 R 13 , CN , OM, S0 2 0M, S0 2 NR»R» ' 
C(0)NR 13 R", C(0)OM, COR 13 , P(0)R 13 R'\ P'R^R^r^'-, 
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P(OR 13 )OR 14 , S*R»R"A-, and N*R»R»R"a". 

^ The P^cess of claim 301 wherein the cyclic 
sulfate^-has the formula: 




XL 

and the thiophenol has the formula: 

-SH 




XVIIIA 



wherein R 1 , r», r», r x and q are as defined ±n 
claim 301. 



^£3? The process of claim 301 wherein the sulfate 
group is Removed by treating the intermediate with a 
hydrolyzing agent. 

.^4^ The process of claim 303 wherein the 
hydrolyzing agent is a mineral acid. 



The process of claim 303 wherein the 
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hydrolyzing agent is selected from the group consisting 
of hydrochloric acid and sulfuric acid. 

>3a6^ The process of claim 302 wherein the 
abstracting agent is a base having a pH of at least 
about 10. 

The process of claim 302 wherein the 
abstracting agent is an alkali metal hydride. 

^S^ST" The process of claim 302 wherein the 
abstracting agent is sodium hydride. 

-53*^ The ^process of claim 302 wherein the R 1 and 
R are alkyl. 

The process of claim 302 wherein the R 1 and 
R are selected * from the group consisting of ethyl, n- 
butyl, iso-butyl and pentyl. 

The process of claim 302 wherein the R 1 and 
R are n-butyl. 

A process for the preparation of a compound 
having the formula I: 




(I 



comprising: 



) 
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reacting a cyclic sulfate with a thiophenol to 
form an alcohol; 

oxidizing said alcohol to form a sulf one-aldehyde; 

and 

cyclizing said sulf one-aldehyde to form the 
compound of formula I; 
wherein: 

q is an integer from 1 to 4; 
n is 2; 

R 1 and R 2 are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl, and 
\ cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 , 
NR 9 R 10 , N*R 9 R 10 R"A-, SR 9 , S*R 9 R 10 A\ P'R^R^A", S(0)R 9 , S0 2 R 9 , 
S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 , 

N*R 9 R 10 A-, S, SO, S0 2 , S*R 9 A-, P'R 9 R 10 A -, or phenylene,' 

wherein R 9 , R 10 , and 'R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; or 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R 3 is hydroxy; 
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R 4 is hydrogen; 
5 6 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, quaternary heterocycle, OR 30 , 
SR 9 , S(0)R 9 , S0 2 R 9 , and SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of' alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 

OM, S0 2 OM, S0 2 NR 13 R 14 , 'CC0)NR 13 R 14 , C (O) OM, (cOR 13 ^) * 
NR 13 C(0)R 14 , NR 13 C(0)NR 14 R", NR 13 CO,R 14 , OC(0)R 13 ,"~ s cC 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 

NR 13 S0 2 NR 14 R», P(0)R 13 R 14 , P + R 13 R 14 r1V, P(OR 13 )OR 14 , 

S + R 13 R 14 A~, and H + r¥¥ 2 A-, 
wherein: 

A is a pharmaceutical^ acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 
groups selected from the group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
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P + R 7 R 8 R 9 A~, and P(O) (OR 7 ) OR 8 , and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl,- haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 



NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, SO2, 

S + R 9 A\ PR 9 , P + R 9 R 10 A-, P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A ", SR 9 , S(0)R 9 , 
S02R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 2 0M, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 10 R 11 A-, S + R 9 R 10 A-, and 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
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from the substituents constituting R 9 and M; or 

R 13 and R", together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 

R 7 and R e are hydrogen; and 

one or more R* are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S(0)R 13 , S(0) 2 R 13 , S0 3 R 13 , 
S^R 13 R-A-, NR 13 OR 14 , NR i3 NR 14 R 15 , NO,, C0 2 R 13 , CN, OM, SO,OM, 
S0 2 NR 13 R", NR 14 C (O) R 13 , C(0)NR 13 R", NR"C(0)R 13 , C(0)Om', 
COR 13 , OR", S(0) n NR 1B , NR 13 R 1B , NR 18 0R", N*R 9 R»R 12 A-, 
P + R 9 R n R 12 A\ amino acid, peptide, polypeptide, and 
carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 
N-RW'A-, SR 9 , S (0)R 9 , S0 2 R, S0 3 R 9 , oxo, C0 2 R 9 , CN, 
halogen, C0NR 9 R 10 , S 0 2 0M, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , P^R'r 11 ^^- 
, S*R 9 R 10 A-, or C(0)0M, and 

wherein R 18 is selected from the group consisting 



) 
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of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
5 and quaternary heteroaryl optionally are substituted 

with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N*R 9 R U R 12 A-, SR 9 , S.(0)R 9 , S0 2 R 9 , 
S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, C0NR 9 R 10 , S0 3 R 9 , S0 2 OM, 
S0 2 NR 9 R 10 , PO(OR l6 )OR 17 , and C(0)0M, 

10 wherein in R x , one or more carbons are optionally 

replaced by O, NR 13 , N*R 13 R 14 A% S, SO, S0 2 , S*R 13 A _ , PR 13 , 
P(0)R 13 , P*R 13 R 14 A~, phenylene, amino acid, peptide, 
polypeptide, carbohydrate, polyether, or polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 

15 peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by 0, NR 9 , N*R 9 R 10 A", S, 
SO, S0 2 , S*R 9 A", PR 9 , P*R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 

20 groups selected from the group consisting of alkyl, 

alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , SO,R 13 , S0 3 R 13 , NR 13 OR 14 , 
NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 0M, S0 2 NR 13 R 14 , 

25 C(0)NR 13 R 14 , C(0)0M, COR 13 , P(0)R 13 R 14 , P*R 13 R 14 R 15 A\ 

P(OR 13 )OR 14 , S*R 13 R l4 A", and N*R 9 R n R 12 A- . 



_JS>i^t The process of claim 312 wherein the cyclic 
sulfate ha-s the formula: 



SRL 6071 
(C-3021/2) 



650 




A, 

O O 



XL 

and the thiophenol has the formula: 

,SH 




XVI I I A 

wherein R 1 , R 2 , R 5 , R x and q are as defined in 
claim 312. 



10 



15 



^3i4^ The process of claim 313 wherein the R 1 and 
R 2 are alkyl. 

The process of claim 313 wherein the R 1 and 
R 2 are selected from the group consisting of ethyl, n- 
butyl, iso-butyl and pentyl. 

3%^TT^ The process of claim 313 wherein the R 1 and 
R 2 are n-butyl* 



S^fcS^The process of claim 313 wherein the alcohol 
is oxidized with an oxidizing agent to form an 



) 



) 
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aldehyde, 



10 



^£3£r The process of claim 317 wherein the 
aldehyde is oxidized with an oxidizing agent to form a 
sulf one-aldehyde . 

J^a^T The process of claim 313 wherein the 
sulf one-aldehyde is cyclized with a cyclizing agent 
that is a base having a pH between about 8 to about 9. 

JSSS^ The process of claim 313 wherein the 
sulf one-aldehyde is cyclized with a cyclizing agent 
that is an alkali alkoxide base. 

15 J^2-^ The Process of claim 313 wherein the 

sulfone-aldehyde is cyclized with potassium tert- 
butoxide . 

3^2^> The process of claim 313 wherein the alcohol 
20 is oxidized with pyridinium chlorochromate to form an 

aldehyde; the aldehyde is oxidized with 
metachloroperbenzoic acid to form a sulfone-aldehyde; 
and the sulfone-aldehyde is cyclized with potassium 
tert-butoxide . 



25 



^l^acT^ A process for the preparation of a compound 
having the formula LI : 

R 5 HCf 
U 

comprising: 

30 treating a halobenzene with an abstracting agent; 




\ » 
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coupling the halobenzene and a cyclic sulfate to 
form an intermediate comprising a sulfate group; and 

removing the sulfate group of the intermediate to 
form the compound of formula LI; wherein 
5 q is an integer from 1 to 4; 

R 1 and R 2 are independently selected from the group 
consisting of H f alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl, and 
10 cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
15 substituents selected from the group consisting of OR 5 , 

NR 9 R 10 , N*R 9 R 10 R W A\ SR 9 , S'R 9 R :5 A", P*R 9 R 10 R"A-, S(0)R 9 , SO.R 9 , 
S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and C0NR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl ) aryl, and cycloalkyl 
20 optionally have one or more carbons replaced by O, NR 9 , 

N*R 9 R 10 A-, S, SO, S0 2 , S^R 9 A", P*R 9 R 10 A', or phenylene, 
wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
25 ammoniumalkyl, arylalkyl, carboxyalkyl, 

carboxyheteroaryl , carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; or 

R 1 and R 2 taken together with the carbon to which 
30 they are attached form C 3 -C 10 cycloalkyl; 

R 3 is hydroxy; 

R 4 is hydrogen; 

R 5 and R 6 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 



) 
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cycloalkyl, heterocycle, quaternary heterocycle, OR 30 , 
SR 9 , S(0)R 9 , S02R 9 , and SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
5 heteroaryl can be substituted with one or more 

substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

10 heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S (O) R 13 , 

S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 

OM, SO2OM, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 
NR 13 C(0)R 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 

15 NR 13 S0 2 NR 14 R 15 , P(0)R 13 R 14 , P + R 13 R 14 R 15 A -, P(OR 13 )OR 14 , 

S + R 13 R 14 A-, and N + R 9 R 11 R 12 A-, 
wherein: 

A is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 
20 said alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C02R 7 , CN, oxo, 

25 CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A~, and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
30 polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
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can optionally have one or more carbons replaced by O, 
NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyal kylaminocarbonylal kyl , 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S02, 

S + R 9 A\ PR 9 , P + R 9 R 10 A -, P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

r13 ' r14 ' and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 a", SR 9 , S(0)R 9 , 
S0 2 R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO2OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW^-, S + R 9 R 10 A-, and 
C(0)OM, 

wherein R 16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R 1 * , together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
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heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 15 

R and R , together with the nitrogen atom to 
5 which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyal kyl , carboxyheteroaryl , carboxyhet erocycle , 
10 carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 

heterocyclylalkyl, and alkylammoniumalkyl; and 
R 7 and R 8 are hydrogen; and 

one or more R* are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

15 polyalkyl, acyloxy, aryl, arylalkyl, halogen, 

haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S(0) 2 R 13 , S0 3 R 13 , 
S+R 13 R 14 A\ NR 13 OR 14 , NR 13 NR 14 R 13 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 

20 S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , NR 14 C(0)R 13 , C(0)OM, 

COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , NR 18 OR 14 , NTR 9 R U R 12 A-, 
P*R 9 R n R 12 A", amino acid, peptide, polypeptide, and 
carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 

25 polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 

polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
N*R 9 R n R 12 A~, SR 9 , S(0)R 9 , S0 2 R, S0 3 R 9 , oxo, C0 2 R 9 , CN, 
halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , P*R 9 R n R 12 A~ 

30 , S*R 9 R 10 A% or C (O) OM, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 

35 heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
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and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N*R 9 R U R 12 A", SR 9 , S(0)R 9 , S0 2 R 9 , 
S0 3 R 9 , oxo, C0 2 R 9 , CN f halogen, CONR 9 R 10 , S0 3 R 9 , S0 2 OM, 
S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N*R 13 R"A", S, SO, S0 2 , S*R 13 A", PR 13 , 
P(0)R 13 , P*R 13 R 14 A% phenylene, amino acid, peptide, 
polypeptide, carbohydrate, polyether, or polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N*R 9 R 10 A~, S, 
SO, S0 2 , S*R 9 A", PR 9 , P'R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R 14 , SR i3 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , NR 13 OR 14 , 
NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, S0 2 NR 13 R 14 , 
C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , P*R 13 R 14 R 15 A\ 
P(OR 13 )OR 14 , S*R 13 R 14 A", and N*R 9 R 11 R 12 A"; and 

R e is an electron-withdrawing group located at the 
para or ortho position. 

^"^2-^ The process of claim 323 wherein the cyclic 
sulfate has the formula: 
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20 



XL 

and the halobenzene has the formula: 




L 

wherein R h is halogen, and R 1 , R 2 , R 5 , R x , R e and q 
are as defined in claim 323. 

J2&|< The process of claim 324 wherein the sulfate 
group is removed by treating the intermediate with a 
hydrolyzing agent . 

The process of claim 325 wherein the 
hydrolyzing agent is a mineral acid. 

The process of claim 325 wherein the 
15 hydrolyzing agent is selected from the group consisting 

of hydrochloric acid and sulfuric acid. 

The process of claim 324 wherein the 
abstracting agent is a dial kali metal sulfide. 



^52£^ The process of claim 324 wherein the 
abstracting agent is dilithium sulfide. 



) 
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J^3$^ The process of claim 324 wherein R 1 and R 2 
are alkyl. 

The process of claim 324 wherein R 1 and R 2 
are selected from the group consisting of ethyl, n- 
butyl, iso-butyl and pentyl. 

~^2. The process of claim 324 wherein R 1 and R 2 
are n-butyl. 

S3^3\ The process of claim 324 wherein R h is 
chloro. 

-33^4=^ The process of claim 324 wherein R e is p- 
nitro. 

A process for the preparation of a compound 
having the formula I: 




(I 



comprising: 



reacting a cyclic sulfate with a halobenzene to 
form an alcohol; 

oxidizing said alcohol to form a sulf one-aldehyde; 

and 

cyclizing said sulf one-aldehyde to form the 
compound of formula I; 




I 

/ 
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wherein 

q is an integer from 1 to 4; 
n is 2; 

R 1 and R 2 are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 

dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 , 
NR»Rio, N'rVVA", SR 9 , SWA", P*R»r"R»A\ S (0) R 9 , SO ; R 9 , 
S0 3 R , C0 2 R 9 , CN, halogen, oxo, and C0NR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl ) aryl , and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 , 

NWA-, S, SO, S0 2 , S*R 9 A-, PW 0 A", or pheny'lene,' 

wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkyla.mmoniumalkyl; or 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R 3 is hydroxy; 

R 4 is hydrogen; 

R 5 and R 6 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, quaternary heterocycle, OR 30 , 
SR 9 / S(0)R 9 / S0 2 R 9 , and S0 3 R 9 , 



SRL 6071 

(C-3021/2) 660 



wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
5 group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S02R 13 . S03R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , NO2 , C02R 13 , CN, 

10 QM, SO2OM, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , 

NR 13 C(0)R 14 , NR 13 C (0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 

NR 13 S0 2 NR 14 R 15 , P(0)R 13 R 14 , P + R 13 R 14 R 15 A~, P(OR 13 )OR 14 , 

S + R 13 R 14 A-, and N+rVVV", 
15 wherein: 

A" is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
20 can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

7 8 

25 heterocycle, quaternary heteroaryl, P(0)R R , 

P + R 7 R 8 R 9 A"\ and P (0) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 

30 NR 7 , N + R 7 R 8 A~, S, SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 
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P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
.- hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 
carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, S02, 

S + rV, PR 9 , P + R 9 R 10 A-, P(0)R>, phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A ", SR 9 , S(0)R 9 , 
S02R 9 , SO3R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 2 OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rVW, S + R 9 R 10 A-, and 
C(0)OM, 

wherein r16 and R 17 are independently selected 
from the substituents constituting R 9 and M; or 

R 13 and R u , together with the nitrogen atom to 
which they are attached form a mono- or polycyclic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 



J 
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R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and. 

R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 
heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S(0) 2 R 13 , S0 3 R 13 , 
S^R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , CO : R 13 , CN, OM, S0 2 OM, 
S0 2 NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , NR 14 C(0)R 13 , C(0)OM, 
COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 19 , NR 13 OR 14 , N*R 9 R X1 R 12 A-, 
P*R 9 R U R 12 A~, amino acid, peptide, polypeptide, and 
carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
N*R 9 R n R 12 A~, SR 9 , S(0)R 9 , S0 2 R, S0 3 R 9 , oxo, C0 2 R 9 , CN, 
halogen, CONR 9 R 10 , S0 2 OM, S0 2 NR 9 R xo , PO (OR 16 ) OR 17 , P+R^R^A* 
, S + R 9 R 10 A~, or C(0)OM, and 

wherein R 18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting of OR 9 , NR 9 R 10 , N*R 9 R U R 12 A", SR 9 / S(0)R 9 , S0 2 R 9 , 



) 



SRL 6071 
(C-3021/2) 



663 



S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , S0 2 OM, 
S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R" A \ S, SO, S0 2 , S*R 13 A", PR 13 , 
P(0)R 13 , P*R 13 R 14 A", phenylene, amino acid, peptide, 
polypeptide, carbohydrate, polyether, or polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by 0, NR 9 , N*R 9 R 10 -A", S, 
SO, S0 2 , S + R 9 A-, PR 9 , P*R 9 R 10 A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 R», SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , NR 13 0R 14 , 
NR 13 NR 14 R 15 , NO z , CO,R 13 , CN, OM, S0 2 OM, S0 2 NR i3 R 14 , 
C(0)NR i3 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , P'R^R^R-A", 
P(OR 13 )OR 14 , S*R 13 R"A\ and N*R 9 R 11 R 12 A"; and 

R e is an electron-withdrawing group located at the 
para or ortho position. 



The process of claim 335 wherein the cyclic 
sulfate has the formula: 




A. 

0 x o 



XL 



and the halobenzene has the formula: 
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L 

wherein R 1 , R 2 , R s , R x and R e are as defined in 
claim 335, and R h is halogen. 

"^--p'S-^ The process of claim 336 wherein the sulfate 
group is removed by treating the intermediate with a 
hydrolyzing agent. 

-^3<8n The process of claim 337 wherein the 
hydrolyzing agent is a mineral acid. 

-=339. The process of claim 336 wherein the 
hydrolyzing agent is selected from the group consisting 
of hydrochloric acid and sulfuric acid. 

p^. The process of claim 336 wherein the 
abstracting agent is a dialkali metal sulfide. 

The process of claim 336 wherein the 
abstracting agent is dilithium sulfide. 

The process of claim 336 wherein R 1 and R 2 

are alkyl. 

The process of claim 336 wherein R 1 and R 2 
are selected from the group consisting of ethyl, n- 
butyl, iso-butyl and pentyl. 

The process of claim 336 wherein R 1 and R 2 
are n-butyl. 
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3^5. The process of claim 336 wherein R h is 
chloro. ' 

^3^6. The process of claim 336 wherein R e is p- 
nitro. 

^43\ The process of claim 336 wherein the alcohol 
is oxidized with an oxidizing agent to form a sulfone. 

"S^. The process of claim 336 wherein the sulfone 
is oxidized with an oxidizing agent to form a sulfone- 
aldehyde . 

>4£^> The process of claim 336 wherein the 
sulfone-aldehyde is cyclized with a cyclizing agent 
that is a base having a pH between about 8 to about 9. 

The process of claim 336 wherein the 
sulfone-aldehyde is cyclized with a cyclizing agent 
that is an alkali alkoxide base. 

23^1. The process of claim 336 wherein the 
sulfone-aldehyde is cyclized with potassium tert- 
butoxide . 

J3£i< The process of claim 336 wherein the alcohol 
is oxidized with metachloroperbenzoic acid to form a 
sulfone; the aldehyde is oxidized with pyridinium 
chlorochromate to form a sulfone-aldehyde; and the 
sulfone-aldehyde is cyclized with potassium tert- 
butoxide. 



